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(57) Disclosed are heteroaryl-substituted acryloylguanidine derivatives of formula (I) and their salts. 
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NH 2 

C NH- 
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^ wherein ring A represents a 5-membered or 6-membered heteroaryl group which may optionally be substituted and 
may optionally be condensed with one or two benzene rings; ring B represents an optionally-substituted aryl group; and 
R 1 represents a hydrogen atom, a halogen atom, or a lower alkyl group optionally substituted by one or more halogen 

@© atoms. As acting as an Na*/H + exchange inhibitor, the derivatives and their salts are useful in medicine, especially in 

^ prevention, treatment and diagnosis of various disorders to be caused by the Na"7H + exchanger, such as hypertension, 

g arrhythmia, angina pectoris, arteriosclerosis, diabetic complications, etc. 
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Descripti n 
TECHNICAL FIELD 



The present invention relates to medicaments, especially to heteroaryl-substtuted acryloylguanidine derivatives 
their salts that inhibit the action of the Na + /H + exchanae. uenvaoves 



and ineir sans tnat inniDit the action of the Na + /H* exchange. 
BACKGROUND ART 



«J£ ^ZTZ ^ actions are influenced by P H in cells, and the H* concentration gradient in cells produces the 
motive force for ttur synthesis of ATP therein. Therefore, in order to make cells exhibit their normal functions the pH in 
cells must be contiol.ed normally. The NaW exchanger exhibits some functions of controlling pH in cell & Recenfly ft 
has been dart ,ed that the Na W exchanger has close relation to the activation of cells by various ph^gSy 
acbve substances. In addition, ft has been found and specifically noted that the promoted activation oMhe Na*/H+ 
exchanger has relation to the presentation, the continuation and even the worsening of the symptoms of some dis- 
rf^rS/S^H' variou V r ^ orts have heretofore been disclosed, referring to the relationship between the activities 
of the NaW exchanger and the symptoms of various diseases and physiological activities, such as ischemic-reper- 
fusion myocardial .njury and reperfusion arrhythmia (see Schottz. W.. et al.. Br. J. Pharmacol.. 109, 562 (1993)) hvoer- 

TSSXJSZ** HyP8rtenS - 21 607 0 ^^ny (see de la Sierra^., et al.. Ci culation. 

p. 1628 (1993 ) vascular hypertrophy (see Kranzhofer. R.. et al.. Circ. Res. Z2, 246 (1993)). diabetic complications 
(see Canessa. M et al.. Hypertens. VL 823 (1993)). bronchoconstriction by endothelin (see BaS" TTTZ 
chem. Biophys. Res. Commun.. 125. 583 (1991)). glutamic acid-induced death of neurocytes (see Manev H et al 

ySwEST^' ^ 1 (1 " 0)) ' ^ 60,18 reSOrPti ° n (S6e Ha "' T J - * *• Bi ° Chem - B ^ Res " Commun. m 

is a •^f^^^r. 0 * 1 h 6 N 5 /H+ ^ Ch T 9e inhibitorS ' ,here h3S been knwm for 3 lona P eriod <" time amiloride which 
25 l aT^ ri ^? ^ It has been retried that amUoride has an antiarrhythmic action (seeMol. Pharmacol.. 
S. 12 ! - ? W " ' am, ' 0r,de ' S P roblematic in »• specificity of fts action. Amiloride has such an antiarrhyth- 

™? a *JT ? 3S 3 bto °i P l eSSUre de P re ssi"9 action and also a salt-excreting action. The latter two are unfavorable 
side actions in treating arrhythmia-with amiloride. "cwuicmie 

On the other hand, it has been reported that amiloride derivatives have an activity of inhibiting the Na+/H + exchanae 
TrE* , action . (for f xam P ,e - see J - Membrane Biol.. lfl& 1-21 (1988)). Recently, in addition, it has been 
aSt^ ^!T yH,U *. de " vatlves A h ^ an activity of inhibiting the Na + /H + exchange and an antiarrhythmic 
action (for example, see Japanese Patent Application Laid-Open No. 3-106858) 

h. „^^!°H y ! 9Uan,din I de ^ atiVeS, , a dipheny| - subs,rtuted acryloylguanidine derivative of the following formula has 
be " reported m a recent publication (see Am. J. Physiol.. 260. C271 (1991)). In the publication, it is said that the com- 
pound has a low reactivity with arrtiamiloride antibodies and is therefore unsatisfactory as an epitope for amilo^e £J- 

ZrLnZZZ™, * publication re,a6n 9 to not only the the NaW exchange-inhibiting activity of the 

compound but also the use of the compound in medicine. 



P NH 2 




DISCLOSURE OF THE INVENTION 

We. the inventors of the present invention have assiduously studied various compounds which are expected to 
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have an Na + /hT exchange-inhibiting activity and, as a result, have found that acryloyfguanidine derivatives having a het- 
eroaryl substituent at the 2-position have a good NaVHT exchange-inhibiting activity and are useful in prevention; treat- 
ment and diagnosis of disorders to be caused by the Na + /HT exchange. On the basis of these findings, we have 
completed the present invention. 
5 Specifically, the present invention relates to heteroaryl-substituted acryloyiguanidine derivatives of the following 

general formula (I) and their salts. 



w 



15 




wherein ring A represents a 5-membered or 6-membered heteroaryl group which may optionally be substituted and 
may optionally be condensed with one or two benzene rings; ring B represents an optionally-substituted aryl group; and 
Ri represents a hydrogen atom, a halogen atom, or a lower alkyl group optionally substituted by one or more halogen 
20 atoms. 

Of the compounds of formula (0 and their salts, preferred are heteroaryl-substituted acryloylbenzoguanidine deriv- 
atives and their salts where ring A is a 5-membered or 6-membered heteroaryl group which may optionally be substi- 
tuted by one or more substituents selected from the members of the following group D and which may optionally be 
condensed with one or two benzene rings, and ring B is an aryl group which may optionally be substituted by one or 
25 more substituents selected from the members of the following group E. 

Group D, Group E: 

A lower alkyl group optionally substituted by one or more halogen atoms, a lower alkenyl group, a lower aikynyl 
30 group, a cycloalkyl group, a lower alkoxy group, a lower alkoxy-lower alkoxy group, a lower alkoxycarbony Mower 
alkoxy group, a carboxyl-lower alkoxy group, an amino-lower alkoxy group, a mono- or di-lower alkylamino-lower 
alkoxy group, a nitrogen-containing, saturated heterocyclic group-substituted lower alkoxy group, a lower alkoxy- 
carbonyl group, a carboxyl group, a halogen atom, a nitro group, a cyano group, an amino group, a mono- or di- 
lower alkylamino group, a lower alkanoyl group, a lower alkanoylamino group, a lower alkanoyl -lower alkylamino 
35 group, a lower alkanoyloxy group, a hydroxy! group, a mercapto group, a lower alkylthio group, a lower alkylsulfinyl 
group, a lower alkylsulfonyl group, an aminosulfonyl group, a mono- or di-lower alkylaminosulfonyl group, a lower 
alkylsulfonylamino group, a lower alkylsulfonylmono-lower alkylamino group, a carbamoyl group, a mono- or di- 
lower alkylaminocarbonyl group, a methylenedioxy group, an ethylenedioxy group, a propylenedioxy group, an 
optionally-substituted aryl group, an optionally-substituted aralkyl group, an optionally-substituted, 5-membered or 
40 6-membered heteroaryl group, an optionally-substituted aryloxy group, and an optionally-substituted aralkyloxy 
group. 

More preferred are heteroaryl-substituted acryloyiguanidine derivatives of formula (I) and their salts where group D 
consists of a lower alkyl group optionally substituted by one or more halogen atoms, a lower alkenyl group, a lower alky- 

45 nyi group, a lower alkoxy group, a halogen atom, a nitro group, a cyano group, an amino group, a mono- or di-lower 
alkylamino group, a lower alkanoyl group, a lower alkanoylamino group, a lower alkanoyl-lower alkylamino group, a 
lower alkanoyloxy group, a hydroxyl group, a mercapto group, a lower alkylthio group, a lower alkylsulfinyl group, a lower 
alkylsulfonyl group, an aminosulfonyl group, a mono- or di-lower alkylaminosulfonyl group, a lower alkylsulfonylamino 
group, a lower alkylsulfonyl -mono-lower alkylamino group, a carbamoyl group, and a mono- or di-lower alkylaminocar- 

50 bonyl group, and group E consists of a lower alkyl group optionally substituted by one or more halogen atoms, a lower 
alkenyl group, a lower aikynyl group, a cycloalkyl group, a lower alkoxy group, a lower alkoxy-lower alkoxy group, a lower 
alkoxy carbonyMower alkoxy group, a carboxy-lower alkoxy group, an amino-lower alkoxy group, a mono- or di-lower 
alkylamino-lower alkoxy group, a nitrogen-containing, saturated heterocyclic group-substituted lower alkoxy group, a 
lower alkoxycarbonyl group, a carboxyl group, a halogen atom, a nitro group, a cyano group, an amino group, a mono- 

55 or di-lower alkylamino group, a lower alkanoyl group, a lower alkanoylamino group, a lower alkanoyl-lower alkylamino 
group, a lower alkanoyloxy group, a hydroxyl group, a mercapto group, a lower alkylthio group, a lower alkylsulfinyl 
group, a lower alkylsulfonyl group, an aminosulfonyl group, a mono- or di-lower alkylaminosulfonyl group, a lower alkyl- 
sulfonylamino group, a lower alkylsulfonyt-mono-lower alkylamino groups, a carbamoyl group, a mono- or di-lower 
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alkylaminocaibonyl group, a methytenedtoxy group, an ethylenedioxy group, a propyl enedtoxy group, an aryl group, an 
aralkyl group a 5-membered or 6-membered heteroaryl group an aryloxy group and an aralkytoxy group. 

Even more preferred are heteroaryl-substituted acryloylguanidine derivatives of formula (I) and their salts where R, 
is a hydrogen atom; 

heteroaryl-substituted acryloylguanidine derivatives of formula (I) and their salts where ring A ^ 5- member edcf 
6-membered heteroaryl group which may optionally be substituted by one or more substrtuents selected from a 
^rXtoup aS J tower alkanoylamino group and which may optionally be condensed *Hh a benzene rings; 
and ring B is a phenyl group which may optionally be substituted by one or more substrtuents selected from atower 
Zi "Sup ^tonaJy substituted by one or more halogen atoms, a lower alkoxy group, a lower alkoxycartonyl- 
£SS* Siogen-containing. saturated heterocyclic group-substituted lower alkoxy group a halogen 
atom, a nrtro group, a cyano group, an amino group, a hydtoxyt group a tower alkylsulfonyl group, an aryl group, an 

arvlcwy group and an aralkytoxy group or is an unsubstituted naphthyl group; 

heteroaryl-substituted acryloylguanidine derivatives of formula (I) and their salts where nng A * a 5-membered or 
.heteroaryl group selected from a pyridyl group, a thienyl group, a thiazolyl group, a pyrrolyl group, a 

benzimidazolyl group and a pyrazinyl group; and . 

het^oir^ubstituti acryloylguanidine derivatives of formula (I) and their sate where nng A and nng B are as- 

configured. 

The present invention also relates to a pharmaceutical composition comprising a 
guanidinederivativeofformu.a(l)orte^ 

exchanaa inhibitors In particular, it relates to a pharmaceutical composrtion compnsing such .ngredients. which is usa 
WeTprele^ tfeaJS and diagnosis of disorders to be caused by the promotion of the actives of the NaW 
exch^gT such as hypertension, anhythmia. angina pectoris, cardiac hypertrophy, organopathy to be "fcttdty 
SSc e Srfusion^isomers to be induced by the depression of blood ftow in ™ 
nation, recurrence of myocardial infarction, ischemic organopathy. cell-prdiferatwe d.sorders !2E£HiS£ 
betic complications, cancer, vascular hypertrophy, tylosis and hypertrophy of tissues and °' 9 ans. cartiof 
fibrosisTepatofibrosis. renofibrosis. renal glomerulosclerosis, for protection of transplants. **™.™****™ c 
chronic cardiopathy, cardiomyopathy, pulmonary embolism, acute and 'hmn-c^hropathy cerebral 
cerebrocirculation disorders, cranial nerves disorders, disorders caused by hyperglycerraa. disorders asa^aated 
with insulin resistance, shocks, inflammatory disorders, pneumonopathy. bronchopathy. osteoporosis, and acid-base 
balance disorders. 

Compounds of formula (I) of the present invention are described in detail hereinunder. . 

Unless otherwise specifically indicated, the terminology "lower" as referred to herein for the def inrtions of chemical 
formulae is directed to a linear or branched hydrocarbon chain having from 1 to 6 carbon atoms. 

Therefore, the "lower alkyl group" as referred to herein includes, for example, a methyl group, an ethyl 9~up a pro 
pyl group, an isopropyl group, a butyl group, an isobutyl group, a sec-butyl groups, a tert-buty. group, a pent/ ^roup an 
Spent* group. a neopentyl group a tert-pentyl group. a 1 -methylbutyl group a 2-mettiylbuty. groupal ^mrty^ih 
pyl group, a hexyl group, an isohexyl group, a 1 -methylpentyl group, a 2-methylpentyl group a 3-methylpentyl group a 
V l^imethylbutyt group, a 1 .2-di methylbutyl group, a 2.2<iimethylbutyl group, a 1.3«J.methylbutyl group, a 2^^.meth- 
yiu^gX a SsXiethylbuty. group, a 1-ethylbutyl group, a 2-ethylbutyl group, a "t**™*^.^* 
1 2Ttrimethylpropyl group, a 1 -ethyl-1 -methylpropyl group, and a 1 .-ethyl-2-methylpropyl group. Preferably, it is an alkyl 
group having from 1 to 3 carbon atoms, more preferably a methyl group or an ethyl group. m . . 

The "5-membered or 6-membered heteroaryl group" as referred to herein is a 5-membered or S-'nemb^ed heter- 
oaryl group having from 1 to 4 hetero atoms selected from nitrogen, sulfur and oxygen atoms and include, 
a forvt oroup a thienyl group, a pyrrolyl group, an imidazolyl group, a pyrazolyl group, a thiazolyl group, an isothiazo ly 
gVoup ^ Skzoiyl group, an isoxLlyl group, a triazolyl group, an oxadiazoly. group a thiadiazoly. group, a tetrazoly. 
arouo a pyridyl group, a pyrimidyl group, a pyridazinyl group and a pyrazinyl group 

The S-membered or 6-membered heteroaryl group" of the "5-membered or 6-membered heteroaryl group which 
may optionally be substituted and may optionally be condensed with one or two benzene rings" for ring A rraybe any 
of meabove-mentioned. 5-membered or 6-membered heteroaryl groups, and it may optionally be condensed with one 
or two benzene rings. The condensed ring includes, for example, an indolyl group, an indazolyl group, a b«Hfeai* 
group, an isobenzofuranyl group, a benzothienyl group, an isoindolyl group, an isoqumolyl group, a chromenyl group ■ 
quinolyl group, an quinazolinyl group, a benzimidazolyl group, a benzolhiazolyl group, a benzoxazolyl group. a £enzot- 
riazolyl group, a benzoxadiazolyl group a phthalazinyl group, a quinoxalinyl group, a cinnol.nyl group, an acndmy. 
group" and a^carbazo.y. group. The bond of the condensed ring to the 2-position of the acrytoy. group < f tor™.a (0 may 
extend from any of the carbon and nitrogen atoms on the heteroaryl group or from any carbon atom on the benzene 
ring(s). 
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The "5-membered or 6- member ed het roaryl group optionally condensed with one or two benzene rings" for ring 
A is preferably a fury I group, a thienyt group, a pyrrolyl group, an imidazolyl group, a pyrazolyl group, a thiazolyl group, 
a pyridyl group, a pyrimidinyl group, a pyridazinyl group, a pyrazinyl group, an indolyl group, a benzofuranyl group, a 
benzothienyl group, a quinolyl group, or a benzimidazolyl group, but is more preferably a thienyf group, a pyrrolyl group, 

5 a thiazolyl group, a pyridyl group, a pyrazinyl group, or a benzimidazolyl group. 

The "5-membered or 6-m ember ed heteroaryl group optionally condensed with one or two benzene rings" can be 
substituted at any desired positions. The substituents for the group may be any substituents which are generally used 
as substituents for heteroaryl groups, but are preferably those of group D mentioned hereinabove. More preferably, the 
substituents are selected from a lower alky! group optionally substituted by one or more halogen atoms, a lower alkenyl 

io group, a lower alkynyl group, a lower alkoxy group, a halogen atom, a nitro group, a cyano group, an amino group, a 
mono- or dMower alkylamino group, a lower alkanoyl group, a lower alkanoylamino group, a lower alkanoyl-lower 
alkylamino group, a lower alkanoyloxy group, a hydroxy! group, a mercapto group, a lower alkylthio group, a lower alkyl- 
sulf inyl group, a lower alkylsulfonyl group, an aminosulfbnyl group, a mono- or di-lower aikylaminosulfonyl group, a lower 
alkylsulfonyl amino group, a lower alkylsuHonyl-mono- lower alkylamino group, a carbamoyl group, and a mono- or di- 

75 lower alkylaminocarbonyl group Especially preferably, they are a lower alkyl group and a lower alkanoylamino group. 

The "aryl group" as referred to herein means an aromatic hydrocarbon ring residue and is preferably an aryl group 
having from 6 to 14 carbon atoms. Concretely, it includes a phenyl group, a naphthyl group, an indenyl group, an anthryl 
group, and a phenanthryf group Preferred are a phenyl group and a naphthyl group. 

The "aryl group" of the "optionally-substituted aryl group" for ring B as referred to herein may be any of the above- 

20 mentioned aryl groups, which may optionally be substituted by one or more desired substituents. The substituents for 
the group may be any ordinary substituents that are generally used as substituents for aryl groups. Preferred are the 
substituents of group E as referred to hereinabove. More preferably, the substituents are selected from a lower aikyl 
group optionally substituted by one or more halogen atoms, a lower alkenyl group, a lower alkynyl group a cycloalkyl 
group, a lower alkoxy group, a lower alkoxy-iower alkoxy group, a lower alkoxy carbonyl -lower alkoxy group, a carboxyl- 

25 lower alkoxy group, an amino-lower alkoxy group, a mono- or dMower alkylamino-lower alkoxy group, a nitrogen-con- 
taining, saturated hetero ring-substituted lower aikoxy group, a lower alkoxycarbonyl group, a carboxyl group, a halogen 
atom, a nitro group, an cyano group, an amino group, a mono- or di-lower alkylamino group, a lower alkanoyl group, a 
lower alkanoylamino group, a lower alkanoyl -lower alkylamino group, a lower alkanoyloxy group, a hydroxyl group, a 
mercapto group, a lower alkylthio group, a lower alkylsulfinyl group, a lower alkylsulfonyl group, an aminosulfbnyl group, 

30 a mono- or di-lower aikylaminosulfonyl group, a lower alkylsutfbnylamino group, a lower alkylsutfonyl-mono-lower 
alkylamino group, a carbamoyl group, a mono- or di-lower alkylaminocarbonyl group, a methylenedioxy group, an eth- 
ylenedioxy group, a propylenedioxy group, an aryl group, an aralkyl group, a 5-membered or 6-membered heteroaryl 
group, an aryloxy group, and an aralkyloxy group. Especially preferably, the substituents are selected from a lower alkyl 
group optionally substituted by one or more halogen atoms, a lower alkoxy group, a lower alkoxycarbonyl-lower alkoxy 

35 group, a nitrogen-containing, saturated hetero ring-substituted lower alkoxy group, a halogen atom, a nitro group, a 
cyano group, an amino group, a hydroxyl group, a lower alkylsulfonyl group, an aryl group, an aryloxy group, and an 
aralkyloxy group. 

The "halogen atom" includes fluorine, chlorine, bromine and iodine atoms. 

The "lower aikyl group optionally substituted by one or more halogen atoms" includes, for example, a trifluoromethyl 
40 group, a chloromethyl group, a dichloromethyl group, a chlorof luoromethyl group, a chlorof luorobromomethyl group, a 
bromomethyl group, an iodomethyl group, a 1 -f luoro-2-bromoethyl group, and a 1 ,2-dichloroethyl group. Preferred is a 
trifluoromethyl group. 

The "lower alkenyl group" is a linear or branched alkenyl group having from 2 to 6 carbon atoms and includes, for 
example, a vinyl group, an allyl group, a 1 -propenyl group, an isopropenyl group, a 1 -butenyl group, a 2-butenyl group, 

45 a 3-butenyl group, a 2-methyl-1 -propenyl group, a 2-methylallyl group, a 1 -methyl- 1 -propenyl group, a 1-methylallyl 
group, a 1,1-dimethylvinyl group, a 1-pentenyl group, a 2-pentenyl group, a 3-pentenyl group, a 4-pentenyl group, a 3- 
m ethyl -1 -butenyl group, a 3-methyl-2-butenyl group, a 3-methyl-3-butenyl group, a 2-methyl-1 -butenyl group, a 2- 
methyl-2-butenyl group, a 2-methyl-3-butenyl group, a 1-methyt-1 -butenyl group, a 1 -methyl-2-butenyl group, a 1-hexe- 
nyt group, and a 1 -methyl-1 -pentenyl group. 

so The "lower alkynyl group" is a linear or branched alkynyl group having from 2 to 6 carbon atoms and includes, for 
example, an ethynyl group, a 1-propynyl group, a 2-propynyl group, a 1-butynyl group, a 2-butynyl group, a 3-butynyl 
group, a 1 -methyl -2-propynyl group, a 1-pentynyl group, a 2-pentynyl group, a 3-pentynyl group, a 4-pentynyl group, a 
3-methyl-1 -butynyl group, a 2-methyl-3-butynyl group, a 1 -methyl-2-butynyl group, a 1 -methyl-3-butynyl group, a 1.1- 
dim ethyl -2-propynyl group, a 1-hexynyl group, a 2-hexynyl group, a 3-hexynyl group, a 4-hexynyl group, and a 5-hexynyl 

55 group. 

The "cycloalkyl group" is preferably a cycloalkyl group having from 3 to 8 carbon atoms and includes, for example, 
a cyclopropyl group, a cyclobutyl group, a cyclopentyl group, a cyclohexyl group, a cycioheptyl group, and a cyclooctyl 
group. 
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The "lower alkoxy group" means a group to be derived from a hydroxy! group by substituting its hydrogen atom with 
any of the above-mentioned lower alkyl groups, and this includes, for example, a methoxy group, an ethoxy group, a pro- 
poxy group, an isopropoxy group, a butoxy group, an isobutoxy group, a sec-butoxy group, a tert-butaxy group, a penty- 
laxy (amyloxy) group, an isopentyloxy group, a tert-pentyloxy group, a neopentyloxy group, a 2-methyftxjtoxy group, a 
5 1.2-dimethylpropoxy group, a 1-ethylpropoxy group, and a hexyioxy group. Preferably, it is a methoxy group, an ethoxy 
group or a propoxy group 

The lower alkoxy-lower alkoxy group", the "lower alkoxy carbonyl -lower alkoxy group", the "carboxyl-lower alkoxy 
group", the "amino-lower alkoxy group", the "monoor di-lower alkylamino-lower alkoxy group" and the "nitrogen-contain- 
ing, saturated heterocyclic group-substituted lower alkoxy group" are substituted lower alkoxy groups which are derived 

10 from any of the above-mentioned alkoxy groups by substituting its one hydrogen atom with any of a lower alkoxy group, 
a lower alkoxycarbonyl group, a carboxyl group, an amino group, a mono- or di-lower alkyl amino group, and a nitrogen- 
containing, saturated heterocyclic group, respectively. Concretely, the lower alkoxy-lower alkoxy group" includes, for 
example, a methoxym ethoxy group, an ethoxym ethoxy group, a propoxym ethoxy group, an isopropoxymethoxy group, 
a butoxymethoxy group, an isobutoxymethoxy group, a pentyloxymethoxy group, a hexyioxy methoxy group, a methox- 

15 yethoxy group, an ethoxyethoxy group, and a propoxyethoxy group. 

The "nitrogen-containing, saturated heterocyclic group" is a 5-membered to 8-membered, nitrogen-containing, sat- 
urated heterocyclic group having a bond on its nitrogen atom, which may optionally have any one of an oxygen atom, a 
sulfur atom and a group of N-R 2 (where R 2 represents a hydrogen atom or a lower alkyl group). Concretely, it includes, 
for example, a pyrroiidinyl group, a piperidyl group, a morpholinyl group, a piperazinyl group, a pyrazolidinyl group, an 

20 imidazolidinyl group, and a homopiperazinyl group. These piperazinyl group, pyrazolidinyl group, imidazolidinyl group 
and homopiperazinyl group may optionally be substituted by a lower alkyl group on their nitrogen atom. Preferred is a 
piperidinyl group. 

The "lower alkoxycarbonyl group" is a carbonyl group as substituted by any of the above-mentioned lower alkoxy 
groups, and this includes, for example, a methoxycarbonyl group, an ethoxycarbonyl group, a propoxycarbonyl group, 
25 an isopropoxy carbonyl group, a butoxy carbonyl group; an isobutoxycarbonyl group, a pentyloxycarbonyl group, and a 
hexyioxy carbonyl group. 

The "mono- or di-lower alkylamino group" is an amino group, of which one or two hydrogen atoms are substituted 
by any of the above-mentioned alkyl groups. In the di-lower alkylamino group, the two alkyl groups may be the same or 
different. The mono-lower alkylamino group includes, for example, a methylamino group, an ethylamino group, a pro- 
30 pylamino group, an isopropylamino group, a butylamino group, an isobutylamino group, a sec-butylamino group, a tert- 
butylamino group, and a pentylamino group. The di-lower alkylamino group includes, for example, a dimethylamino 
group, a diethylamino group, a dipropylamino group, a methylethylamino group, a methylpropylamino group, a methyl- 
isopropylamino group, a methylbutylamino group, a methyl isobutylamino group, an ethylpropytamino group, and an 
ethylisopropylamino group. 

35 The "lower alkanoyl group" includes, for example, a formyl group, an acetyl group, a propionyl group, a butyryl 
group, an isobutyryl group, a valeryl group, an isovaleryl group, a pivaloyl group, and a hexanoyl group. 

The "lower alkanoylamino group" includes, for example, a formylamino group, an acetylamino group, a propio- 
nyl amino group, a butyrylamino group, an isobutyryl amino group, a valerylamino group, an isovaleryl amino group, a 
pivaloylamino group, and a hexanoylamino group. 

40 The lower alkanoyl -lower alkylamino group" is a group to be derived from any of the above-mentioned lower 
alkanoylamino group by substituting another hydrogen atom of its amino group with any of the above-mentioned alkyl 
groups. Concretely, this includes, for example, an N-acetyl-N-methylamino group, and an N-acetyl-N-ethylamino group. 

The "lower alkanoyloxy group" includes, for example, a formyloxy group, an acetoxy group, a propionyloxy group, a 
butyryloxy group, an isobutyryloxy group, a valeryloxy group, an isovaleryloxy group, a pivaloyloxy group, and a hex- 

45 anoyloxy group. 

The "lower alkylthio group", the "lower alkylsulfinyl group" and the "lower alkylsurfonyl group" are groups to be 
derived from a mercapto group, a suit inyl group and a sulfonyl group, respectively, by substituting its hydrogen atom with 
any of the above-mentioned lower alkyl groups. Concretely, the lower alkylthio group includes, for example, a methylthio 
group, an ethylthio group, a propylthio group, an isopropylthio group, a butylthio group, an isobutylthio group, a sec- 

50 butylthio group, a tert-butylthio group, a pentylthio group, an isopentylthio group, a neopentylthio group, a tert-pentylthio 
group, a 1-methylbutylthio group, a 2-methylbutylthio group, and a 1 ,2-dimethylpropylthio group. 

The "mono- or di-lower alkylaminosurfonyl group" means a group as derived from an aminosurfonyl group by sub- 
stituting its one or two hydrogen atoms with a lower alkyl group, which is represented by a general formula - SC^-NRR* 
(where R represents a lower alkyl group, and R' represents a hydrogen atom or a lower alkyl group). In the di-lower 

55 alkylaminosulfonyl groups, the two alkyl groups may be the same or different. The mono-lower alkyiaminosulfonyl group 
includes, for example, an N-methylaminosulfonyl group, an N-ethylaminosulfonyl group, an N-propylaminosulfonyl 
group, an N-isopropylaminosulfonyl group, and an N-butytaminosulfonyl group. The di-lower aikylaminosuifonyl group 
includes, for example, an N.N-dimethylaminosulfonyl group, an N.N-diethylaminosulfonyl group, an N.N-dipropylamino- 
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sutfonyl group, an N-methyl- N-ethylaminosulfonyl group, an N-methyl -N-propylaminosuIfonyl group, an N- ethyl -N-iso- 
propylaminosulfonyl group, an N-methyl-N-butylaminosulfonyl group, an N-ethyl-N-propylaminosulfonyl group, and an 
N-ethyl-N-isopropylaminosulfonyl group. 

The "lower alkylsulfonylamino group" means a group as derived from an amino group by substituting its one hydro- 

5 gen atom with a lower alkylsulfbnyl group, and this is represented by a general formula -NH-S0 2 -R (where R represents 
a lower alkyt group). Concretely, this includes, for example, a methylsulfbnylamino group, an ethylsulfonylamino group, 
a propylsulfbnylamino group, an isopropylsulfonylamino group, a butyisulfonylamino group, an isobutylsulfonylamino 
group, and a pentylsulfonylamino group. 

The "lower alkylsurfonyl -mono- tower alkylamino group" means a group as derived from an amino group by substi- 

w tuting its two hydrogen atoms with a lower alkylsulfonyi group and a lower alkyl group, and this is represented by a gen- 
eral formula -NR-S0 2 -R (where R and R' may be the same or different and each represents a lower alkyl group). 
Concretely, this includes, for example, an N-methylsutfonyl -N-methyl ami no group, an N-ethylsulfonyl-N-methylamino 
group, an N-propylsulfonyt-N-methylamino group, an N-methylsulfonyl-N-ethylamino group, an N-ethyisurfonyl-N- ethyl- 
amino group, an N-propylsulfonyl-N-ethylamino group, an N-methylsulfonyl-N-propylamino group, and an N-methyl sul- 

75 fonyl-N-isopropyiamino group. 

The "mono- or di-lower alkylaminocarbonyl group" is a group to be represented by a general formula -C(=0)NRR' 
(where R represents a lower alkyl group, and R* represents a hydrogen atom or a lower alkyl group). In the di-lower 
alkylaminocarbonyl group, the two alkyl groups may be the same or different. Concretely, the mono-lower alkylaminoc- 
arbonyl group includes, for example, an N-methylaminocarbonyl group, an N-ethytaminocarbonyl group, an N-pro- 

20 pylaminocarbonyl group, an N-isopropylaminocarbonyl group, an N-butylaminocarbonyl group, and an N- 
isobutylaminocarbonyl group; and the di-lower alkylaminocarbonyl group includes, for example, an N,N-dimethylamino- 
carbonyl group, an N.N-diethylaminocarbonyl group, and an N-methyl- N-ethylaminocarbonyl group. 

The "aralkyl group" means a group as derived from any of the above-mentioned lower alkyl groups by substituting 
its one or more hydrogen atoms with any of the above-mentioned aryl groups. Referring to a phenyl group as its aryl 

25 group moiety, the aralkyl group includes, for example, a benzyl group, a phenethyl group, a 1-phenylethyl group, a 3- 
phenylpropyl group, a 1 -phenylpropyl group, and a 1-methyl-2-phenylpropyl group. 

The "aryloxy group" and the "aralkyioxy group" are groups as derived from a hydroxyl group by substituting its 
hydrogen atom with any of the above-mentioned aryl groups and aralkyl groups, respectively. Concretely, the aryloxy 
group includes, for example, a phenoxy group, and a naphthyloxy group; and the aralkyioxy group includes, for example, 

30 a benzyloxy group, a phenethyloxy group, and a 1 -phenyl ethoxy group. 

The substituents for the "optionally-substituted aryl group", the "optionally-substituted aralkyl group", the "option- 
ally-substituted, 5-membered or 6-membered heteroaryl group", the "optionally-substituted aryloxy group", and the 
"optionally-substituted aralkyl group" in group D and group E are not specifically defined but may be any ordinary ones 
that are generally employed for the groups. Concretely, they include, for example, a tower alkyl group optionally substi- 

35 tuted by one or more halogen atoms, a lower alkoxy group, a hydroxyl group, a halogen atom, a carboxyl group, an 
alkoxycarbonyl group, a nitro group, a cyano group, an amino group, a mono- or di-lower alkylamino group, a lower 
alkanoyl group, and a lower alkanoylamino group. 

The compounds of the present invention include cis/trans (or (E)/(Z)) geometrical isomers, depending on the dou- 
ble bond of the acryloyi group therein. The present invention encompasses any of separated, (E) or (Z) isomers as well 

40 as their mixtures. Of the compounds of the present invention, especially preferred are those where ring A and ring B 
are cis-conf igured. 

In addition, the compounds of the present invention include tautomers, depending on the guanidino carbonyi group 
therein. The present invention also encompasses any of separated tautomers and their mixtures. 

Also depending on the substituents in them, the compounds of the present invention may include other various 
45 geometrical isomers and tautomers. Naturally, the present invention encompasses any of separated, such isomers and 
tautomers as well as their mixtures. 

The compounds of the present invention may have an asymmetric carbon atom, and may include (R)/(S) optical 
isomers, depending on the asymmetric carbon atom, if any. The present invention encompasses any of isolated, such 
optical isomers and also their mixtures. 
so The compounds of the present invention may be in the form of their acid-added salts. The salts are not specifically 
defined, provided that they are pharmaceutical^ acceptable. Concretely, the salts include, for example, acid-added 
salts with any of inorganic acids, such as hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, nitric acid 
and phosphoric acid, or with any of organic acids, such as formic acid, acetic acid, propionic acid, oxalic acid, malonic 
acid, succinic add, fumaric acid, maleic add. lactic acid, malic acid, tartaric acid, dtric add. methanesulfonic acid, 
55 ethanesulfonic acid, aspartic acid and glutamic acid. Espedally preferred are salts with methanesulfonic acid. 

In addition, the present invention also encompasses various hydrates and solvates of the compounds of formula (I) 
and their salts, as well as their polymorphic crystals. 
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(Production Method) 

The compounds and their salts of the present invention can be produced in accordance with various known meth- 
ods, while utilizing their characteristics based on their basic skeletons and substituents. One typical example of produc- 
ing them is described below. 




wherein ring A, ring B and have the same meanings as those mentioned hereinabove; and X represents a hydroxy! 
group or a leaving group that can be easily substituted with a nucfeophilic reagent 

As in the above, the compounds (I) of the present invention can be produced by reacting a 3-aryl-2-heteroaryl- 
acryiic acid or its reactive derivative of formula (II) with guanidine. 

The leaving group X that can be easily substituted with a nucleophilic reagent includes, for example, a halogen 
atom, a lower alkoxy group and an aralkyloxy group. 

The reactive derivatives of carboxylic acids having such a leaving group include, for example, acid halides, acid 
anhydrides, activated esters, lower alky! esters, and acid azides. 

Concretely, for example, the acid halides include acid chlorides and acid bromides. 

The acid anhydrides include, for example, symmetric acid anhydrides and mixed acid anhydrides. Specific exam- 
ples of mixed acid anhydrides include mixed acid anhydrides with alkyl chlorocarbonates such as ethyl chlorocarbonate 
and isobutyl chlorocarbonate; mixed acid anhydrides with aralkyl chlorocarbonates such as benzyl chlorocarbonate; 
mixed acid anhydrides with aryl chlorocarbonates such as phenyl chlorocarbonate; and mixed acid anhydrides with 
alkanoic acids such as isovaleric acid and pivalic acid. 

The activated esters include, for example, p-nitrophenyl esters, N-hydroxysuccinimide esters, pentafluorophenyl 
esters, 2,4,5-trichlorophenyl esters, perrtachlorophenyi esters, cyanomethyl esters, N-hydroxyphthalimide esters, N- 
hydroxy-5-norbornene-2,3-dicarboxyimide esters, N-hydroxypiperidine esters, 8-hydroxyquinoline esters, 2-hydroxy- 
phenyl esters. 2-hydroxy-4,5-dichlorophenyl esters, 2-hydroxypyridine esters, 2-pyridylthiol esters, and 1 -benzotriazolyl 
esters. 

Such activated derivatives of carboxylic acids can be easily obtained from the corresponding carboxylic acids in 
accordance with ordinary known methods. 

The reaction with acid halides or acid anhydrides can be conducted in the presence of a base or of an excess 
amount of guanidine in a solvent, while cooling or at room temperature. 

The base includes, for example, inorganic bases such as sodium hydroxide, potassium hydroxide, sodium carbon- 
ate, potassium carbonate and sodium hydrogencarbonate, as well as organic bases such as triethylamine, trib- 
utylamine, diisopropylethylamine, N-methylmorpholine, pyridine and 4-dimethylaminopyridine. 

The solvent includes, for example, aromatic hydrocarbon solvents such as benzene, toluene and xylene; ether sol- 
vents such as tetrahydrofuran and 1.4-dioxane; halogenated hydrocarbon solvents such as dichloromethane, chloro- 
form and 1 ,2-dichloroethane; amide solvents such as dimethylformamide and dimethylacetamide: and basic solvents 
such as pyridine. These solvents can be used either singly or as combined. The solvent shall be suitably selected, 
depending on the starting compounds to be reacted therein. 

The reaction with ester derivatives can be conducted in the presence of an equimolar or excess amount of guani- 
dine in a solvent, while cooling or heating or at room temperature. As the case may be, the reaction system can be 
heated at about 130°C for a short period of time, after the solvent used has been removed therefrom through distillation. 

The solvent includes, for example, ether solvents such as tetrahydrofuran, 1 ,2-dimethoxyethane and 1 ,4-dioxane; 
and amide solvents such as dimethylformamide and dimethylacetamide. These solvents can be used either singly or as 
combined. For the reaction with other esters, for example, employable are alcohol solvents such as methanol, ethanol 
and isopropanol; ether solvents such as tetrahydrofuran, 1,2<iimethoxyethane and 1,4-dioxane; and amide solvents 
such as dimethylformamide and dimethylacetamide. These solvents can also be used either singly or as combined. 

Where X is a hydroxyl group, it is desirable that the reaction is conducted in the presence of a dehydrating agent. 
The dehydrating agent includes, for example, dicydohexylcarbodiimide (DCC), diisopropylcarbodiimide (DIPC). 1 -ethyl- 
3-(3-dimethylaminopropyl)carbodiimide (WSC), benzotriazol-1-yl-tris(dimethylamino)phosphonium hexafluorophos- 
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phcde (BOP), diphenytphosphonylazide (DPPA), and 1 . 1 '-^arbonytai-1 H-imidazole (CDI). As the case may be. additives 
such as N-hydroxysuccinimide (HONSu). 1-hydraxybenzotriasol (KOBt). and 3-hydroxy-4-oxo-3 f 4-dihydro-1 f 2,3-ben- 
zotriazine (HOObt) can be added to the reaction system. 

The solvent includes, for example, aromatic hydrocarbon solvents such as benzene, toluene and xylene; ether sol- 

5 vents such as tetrahydrofuran and 1,4-dioxane; halogenated hydrocarbon solvents such as dichloromethane, chloro- 
form and 1 ,2-dichloroethane; amide solvents such as dimethyfformamcde and dimethylacetamide; and basic solvents 
such as pyridine. These solvents can be used either singly or as combined. 

Where 3-aryl-2-heteroaryl-acrylic acid derivatives (II) have a functional group that is sensitive to the reaction, such 
as a hydroxy! group or an amino group, the functional group is previously protected with a protecting group in accord- 

w ance with known methods, then the thus-protected compound is reacted with guantdine in the manner as mentioned 
hereinabove, and thereafter the protecting group is removed from the product to obtain the intended compound (I) of 
the present invention. 

(Methods for Producing Starting Compounds) 

15 

The 3 -aryl-2-heteroaryl -acrylic acids and their activated derivatives (II), which are the starting compounds in the 
method of producing the compounds (I) of the invention, can be produced in accordance with various known methods. 
For example, they can be produced according to the methods mentioned below. 
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45 

wherein ring A, ring B, and X have the same meanings as those mentioned hereinabove; Y represents a lower 
aikanoyl group optionally substituted by one or more halogen atoms, a mesyl group, a tosyl group, or a trif luorometh- 
anesulfbnyl group; and Y represents a halogen atom. 

so As in the above, a heteroaryl-acetate derivative of formula (III) is reacted with lithium diisopropylamide (LDA) in an 
inert solvent such as tetrahydrofuran, while cooling, preferably at from -80 to -60°C, and then coupled with a carbonyi 
derivative of formula (IV) in an inert solvent Varying the conditions for the reaction, the coupling reaction may often pro- 
duce directly a single compound of 3-aryl-2-heteroaryi-acryfic acid derivatives of formulae (lla) and (lib) or a mixture 
thereof, without isolating the intermediates. As the case may be. the coupling reaction may also produce a 3-aryl-2-het- 

55 eroarylpropionate of formula (V). In this case, the ester derivative (V) is further reacted with an acid halide of formula 
(VI) or with an acid anhydride of formula (VII) in the presence of a base to thereby esterify the hydroxyl group of the 
ester derivative (V) to give a compound of formula (VIII). Next, the compound (VIII) is treated with a base at room tem- 
perature or under heat to remove the acid moiety (YOU) therefrom, whereby a single compound or mixture of 3-aryl-2- 
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heteroaryl-acrylic acid derivatives of formulae (Ha) and (lib) can be obtained. 

The acid halide includes, for example, acetyl chloride, trifluoroacetyl chloride, methanesurfonyl chloride, tosyl chlo- 
ride and trht luoromethanesulfonyl chloride; and the add anhydride includes, for example, acetic anhydride and trrfluor- 
oacetic anhydride. In the above-mentioned process, it is also possible to directly obtain a single compound or mixture 
5 of acid derivatives of formulae (Ha) and (lib), without isolating the ester compound of formula (VIII). 

Where the 3-aryl-2-heteroaryl-acrylic acid derivatives of formulae (lla) and (lib) are esters, they are hydrolyzed to 
give 3-aryl-2-heteroaryl-acrylic acids of formulae (He) and (lid). 
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25 

wherein ring A, ring B and R 1 have the same meanings as mentioned hereinabove. 

As in the above, a carbonyi derivative (IV) and a heteroaryl-acetic acid derivative (X) can be conducted at room 
temperature or heating in acetic anhydride in the presence of a base such as triethytamine, to produce the starting com- 
30 pounds (lie) and (I Id) (see references. Org. Synth. Coll.. Vol. IV, 730-731 (1963); Org. Synth. Coll. Vol. IV, 777-779 
(1983)). 

The reaction products as obtained according to any of the above-mentioned methods are isolated and purified as 
their free compounds, their salts or various their solvates such as hydrates. The salts can be produced through ordinary 
salt formation. The isolation and purification of the products can be conducted through ordinary chemical means such 
35 as extraction, concentration, distillation, crystallization, filtration, recrystallization, and various chromatographic means. 

Isomeric mixtures of the products can be isolated into the individual isomers by any ordinary methods utilizing the 
physico-chemical difference between them. For example, mixtures of optical isomers can be isolated through ordinary 
racemic resolution of, for example, partitioning crystallizaiton or chromatography. If desired, optical isomers can be pro- 
duced, starting from suitable optically active compounds. 

40 

INDUSTRIAL APPLICABILITY 

The compounds of the present invention are useful as active ingredients in pharmaceutical compositions. In partic- 
ular, since the compounds have the action of inhibiting the activity of cellular, sodium-proton exchange mechanism 

45 (Na + /H + exchanger), they are useful in prevention, treatment and diagnosis of various disorders as associated with the 
physiological activities and the symptoms of diseases in which the Na + /H* exchange participate. 

Concretely, the compounds of the present invention are useful in prevention and treatment of various disorders to 
be caused by the promoted activity of the Na + /H + exchange, for example, hypertension (e.g., essential hypertension, 
as well as secondary hypertension that shall follow the primary disorders such as renal insufficiency, primary aldos- 

so teronism, adrenal oxygen insufficiency, Liddle's syndrome, Gordon's syndrome, renal tubular acidosis (RTA) type IV, 
hyporeninosic hypoaldosteronism, double renovascular hypertension), arrhythmia, angina pectoris, cardiac hypertro- 
phy, organopathy to be induced by ischemicreperfusion (e.g., disorders in cardiac ischemic reperfusion. disorders to be 
caused by surgical operations (such as organo-transplantation. PTCA)). disorders to be induced by the depression of 
blood flow in organo-transplantation. myocardial infarction and for prevention of recurrence of myocardial infarction (for 

55 example, for secondary prevention of myocardial infarction, and for prevention of cardiac accidents), for protection of 
ischemic organs and for removal of ischemic symptoms (of, for example, disorders that follow the ischemia in heart, 
brain, kidney, stomach, intestines, lung, liver and skeletal muscle, in particular, disorders to follow cerebral infarction, 
disorders of sequela to follow cerebral paralysis, and disorders to follow cerebral edema), cell-prol'rferative disorders. 
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arteriosclerosis, cfiabetic complications (e.g., retinopathy, nephropathy), cancer, vascular hypertrophy (e.g., arterioscle- 
rotic disorders, arteritis, re-hematostenosis after PCTA, hematostenosis in vascular transplantation), tylosis and hyper- 
trophy of tissues and organs (e.g., tylosis and hypertrophy of heart, kidney, prostate, smooth muscle tissue, etc.), 
cardiofibrosis, puJmofibrosis, hepatofibrosis, renofibrosis, renal glomerulosclerosis, for protection of transplants. 
5 edema, cerebral edema, chronic cardiopathy (e.g.. cardiac insufficiency), cardiomyopathy, pulmonary embolism, acute 
and chronic nephropathy (e.g.. renal insufficiency), cerebral infarction, chronic cerebrocirculation disorders (e.g.. cere- 
bral paralysis), cranial nerves disorders (e.g., dementia, AIDS), disorders caused by hyperglycemia (e.g.. diabetic neu- 
ropathy, hyperlipemia), disorders as associated with insulin resistance, shocks (e.g., allergic, cardiac blood flow 
depression-induced and bacterial shocks), inflammatory disorders, pneumonopathy, bronchopathy, osteoporosis, and 
10 acid-base balance disorders. 

In addition, the compounds of the present invention can be used in diagnosis of hypertension, diabetes and arteri- 
osclerosis in which sodium-proton exchange mechanism (Na"7H + exchanger) participate. 

The effects of the compounds of the present invention have been verified by the following pharmacological tests. 

is (1 ) Test for the activity of inhibiting the swelling of rabbit platelets: 
Principle 

When bang loaded with an acid, platelets excrete H + ions out of their cells, thereby activating the Na + /I-r exchange 
20 existing therein. In this process, if Na* ions exist in the external liquid around platelets, the activation of the Na + /H + 
exchange shall result in the intake of Na + ions into the cells. The resulting introduction of Na* tons into the cells shall 
further result in the intake of water thereinto due to the osmotic pressure gradient, whereby the platelets are swollen. 

Preparation of plate let-rich plasma (PRP) 

25 

A rabbit was anesthetized with pentobarbital (30 mg/kg, as intravenous injection through auricle) and fixed at supi- 
nation. Hs skin at the cervical part was cut and the carotid artery was exposed out, through which the blood was col- 
lected into a plastic centrifuge tube containing therein 1/10 volume of an anticoagulant, ACD-A (acid-citrate dextrose, 
produced by Terumo Co.), while using a polyethylene cannula (intravenous catheter (5 Fr), produced by Atom Co.). 
30 Thus was obtained about 1 00 ml of blood from a rabbit of about 2 kg body weight After having been well blended in the 
tube, the resulting mixture was centrifuged at room temperature, at 1400 rpm (350 x g) for 10 minutes. The supernatant 
thus obtained is the intended PRP About 20 to 40 ml of PRP was obtained from 100 ml of the Wood. 

Measurement of t he activity Qf the Na* /H * exchange through the swelling reaction of platelets 

35 

The degree of swelling of platelets was measured through the detection of the change in the absorbance of the 
PRP sample, using a spectrophotometer (U-3000 Model, produced by Hitachi Ltd.) equipped with a personal computer 
(Vectra 286/1 2 Model, produced by Yokokawa Hewlett-Packard Co.). Precisely, a plastic cuvet containing therein a pro- 
pionate solution (970 ^l>, which is to apply acid loading to the PRP sample, was prepared. The PRP sample (140 uJ) 

40 was added thereto, and immediately its absorbance was measured at 680 nm. The variation in the absorbance was rep- 
resented by the exponential decrease, which reached the plateau within from 3 to 4 minutes. A chemical substance to 
be tested herein was dissolved in DMSO at a concentration of 10 mM, and then alluted with a propionate solution to the 
optimum concentration. The thus-diluted solution comprising the chemical substance along with a propionate was used 
herein. The swelling of the platelets in the PRP sample shall be inhibited, if the Na + ion concentration in the external 

45 liquid around the platelets is decreased or if the concentration of the chemical substance (this has an action of inhibiting 
the activity of the Na + /H+ exchange) as applied to the PRP sample is increased. The propionate solution employed 
her in was comprised of the following components. 

140 mM of sodium propionate; 20 mM of N-(2-hydroxyethy0piperazine-N'-2-ethanesulfonic acid (HEPES); 10 mM 
so of glucose; 5 mM of potassium chloride; 1 mM of magnesium chloride; 1 mM of calcium chloride; pH 6.7. 

In order to qualitatively determine the Na + /H + exchange-inhibiting activity of the test chemical, the variation in the 
absorbance per the unit time was calculated from the data of the variation in the absorbance obtained herein and plot- 
ted logarithmically in a graph. From the initial gradient of the graph, the rate constant for the swelling reaction was 
55 obtained. It has been confirmed that the rate constant does not depend on the number of platelets in samples. 

Finally, the rate constants at varying concentrations of the test chemical were plotted in a Dixon graph (where the 
X axis indicates the concentration of the test chemical, and Y axis indicates the reciprocal of the rate constant), from 
which obtained was an inhibitory constant (Ki value) that is intrinsic to the test chemical. 
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Test Results 

The test results have verified that the compounds of the present invention have a Ki value of at least on 10' 7 order 
and therefore have a high activity of inhibiting the Na"7H + exchange. 

5 

(2) In a test of inhibiting arrhythmia as induced by continuous injection of ouabain (combined with lactic acid loading) 
into test animals, the compounds of the present invention were verified to have a high activity of inhibiting arrhythmia. 

The pharmaceutical composition of the present invention comprising any of compounds (I) and their salts along 

10 with a pharmaceutically-acceptaWe carrier can be prepared according to known methods by mixing one or more of the 
compounds (I) and their salts with any of pharmaceutical carriers, vehicles and other additives which are generally used 
in preparing ordinary pharmaceutical compositions. It can be administered either perorally in the form of. for example, 
tablets, pills, capsules, granules, powders or liquids, or parenterally in the form of. for example, intravenous or intramus- 
cular injections, suppositories or endermic preparations. 

75 The peroral solid composition of the present invention may be in any form of tablets, powders, granules, etc. It com- 
prises one or more active ingredients as mixed with at least one inert diluent which may be selected from, for example, 
lactose, mannitol. glucose, hydroxypropyl cellulose, microcrystalline cellulose, starch, polyvinyl pyrrolidone and magne- 
sium metasilicate aluminate. The composition may additionally comprise, like ordinary pharmaceutical preparations, 
any additives other than the inert diluent. The additives include, for example, a lubricant such as magnesium stearate, 

20 a disintegrator such as calcium cellulose glycolate, a stabilizer such as lactose, and a dissolution aid such as glutamic 
acid and aspartic acid. If desired, the tablets or pills of the pharmaceutical composition of the present invention may be 
sugar-coated ones or may be coated with film of a substance that is soluble in the stomach or intestines, such as 
sucrose, gelatin, hydroxypropyl cellulose or hydroxypropyl methyl cellulose phthalate. 

The peroral liquid composition of the present invention may contain pharmaceutically-acceptable emulsifier, sol- 

25 vent, suspending agent, syrup, elixir and the like, and may contain an ordinary, inert diluent such as pure water or eth- 
anol. In addition to such an inert diluent, the composition may also contain other auxiliary agents such as a wetting 
agent and a suspending agent, as well as a sweetener, a flavoring, an aromatic substance and a preservative. 

The parenteral injection of the composition of the present invention may contain germ-free, aqueous or non-aque- 
ous solvent, suspending agent and emulsifier. The aqueous solvent and suspending agent include, for example, dis- 

30 tilled water for injection and physiological saline, the non-aqueous solvent and suspending agent include, for example, 
propylene glycol, polyethylene glycol, vegetable oils such as olive oil. alcohols such as ethanol, and Polysorbate 80. 
The injectable composition may further contain other auxiliary agents, such as a preservative, a wetting agent, an emul- 
sifier. a dispersing agent, a stabilizer (e.g., lactose), a dissolution aid (e.g.. glutamic acid, aspartic acid). The composi- 
tion is sterilized by filtering it through a bacteria-trapping filter, or by adding thereto a microbicide, or by irradiating it. If 

35 desired, the composition may be prepared in the form of a solid, which can be dissolved in germ-free water or germ- 
free solvent for injection before use. 

For peroral administration of the composition of the present invention, the dose of the active ingredient is suitably 
from about 0.001 to 10 mg per kg of the body weight a day, which may be administered once a day or may be divided 
into from 2 to 4 parts for separate administration a day. For intravenous administration of the composition of the present 

40 invention, the dose of the active ingredient is suitably from about 0.0001 to 1 mg per kg of the body weight a day, which 
may be administered once a day or may be divided into plural parts for separate administration a day. The dose shall 
be suitably determined, depending on the condition, the age and the sex of the patient 

BEST MODES FOR CARRYING OUT THE INVENTION 

45 

The present invention is described in more detail hereinunder with reference to the following examples, which, how- 
ever, are not intended to restrict the scope of the present invention. The following reference examples demonstrate the 
preparation of the starting compounds used in the examples. 

so Reference Example 1 : 

14.5 ml of a solution of 1.69 M of n-butyl lithium in n-hexane was dropwise added to a solution of 2.460 g of diiso- 
propylamine in 40 ml of tetrahydrofuran, at -50°C under argon atmosphere, and stirred for 20 minutes. A solution of 
5.001 g of ethyl 2-thienylacetate in 3 ml of tetrahydrofuran was dropwise added thereto at -70°C. and stirred for 70 min- 
55 utes, and thereafter a solution of 3.272 g of m-methoxybenzaldehyde in 5 ml of tetrahydrofuran was dropwise added 
thereto. Its temperature was elevated up to room temperature over a period of 2 hours, and this was then stirred at room 
temperature for 1 7 hours. 1 N hydrochloric acid was added to the reaction mixture, whereby the aqueous layer of the 
mixture was made weaWy acidic and then extracted with ethyl acetat . The resulting extract was dried with anhydrous 
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magnesium sulfate, then the solvent was removed through distillation under reduced pressure, and the residue was 
purified 

sflica gel column chromatography (n-hexane/ethyl acetate) to give 1.724 g of ethyl (E)-3-(3-methoxyphenyi)-2-(2- 
thienyf)acryiate. 

In the same manner as in Reference Example 1, compounds of the following Reference Examples 2 and 3 were 
10 obtained. 

Reference Example 2: 

Ethyl (E)-3-(3-methoxyphenyl)-2-(3-thienyl)acrylate 

is 

Reference Example 3: 

Ethyl (E).3-(2-^loropheny0-2-(3-pyridyl)acrylate 
20 Reference Example 4: 

20 ml of an aqueous solution of 1 N sodium hydroxide was added to a solution of 1.649 g of ethyl (E)-3-(3-methox- 
yphenyl)-2-(2-thienyl)acrylate in 20 ml of ethanol, and stirred at room temperature for 15 hours. The reaction mixture 
was concentrated to about a half, and its aqueous layer was made strongly acidic by adding thereto 1N hydrochloric 
25 acid and then extracted with chloroform. The resulting extract was dried with anhydrous magnesium sulfate, then the 
solvent was removed through distillation under reduced pressure, and the residue was washed with hexane and diethyl 
ether to give 1 .0 1 7 g of (E)-3-(3-methoxyphenyl)-2-(2-thienyl)acrylic acid. 

In the same manner as in Reference Example 4. compounds of the following Reference Examples 5 and 6 were 
obtained. 

30 

Reference Example 5: 

(E)-3-(3-methoxyphenyl)-2-(3-thienyl)acrylic acid 
35 Reference Example 6: 

(E)-3-(2-chlorophenyl)-2-(3-pyridyl)acrylicacid 
Reference Example 7: 



40 



45 



A mixture comprised of 2.873 g of 3-methoxybenzaldehyde. 3.001 g of 3-thiopheneacetic acid. 2 ml of triethylamine 
and 4 ml of acetic anhydride was stirred at 100°C for 3.5 hours and then concentrated. This was subjected to azeotropy 
with toluene and then purified on silica gel column chromatography (chloroform/methanol) to give 1.277 g of (E)-3-(3- 
methoxyphenyi)-2-(3-thienyl)acrylicacid. 



Reference Example 8: 

A mixture comprised of 2 g of 3-pyridylacetic acid hydrochloride. 1 .94 g of 2-chlorobenzaldehyde. 1 .5 ml of triethyl- 
amine and 3 ml of acetic anhydride was stirred at 100°C for 2 hours and then concentrated. This was subjected to aze- 
so otropy with toluene, and the crystals thus precipitated out were recrystallized from ethanol to give 1 .876 g of (E)-3-<2- 
chiorophenyl)-2-(3-pyridyl)acrylic acid. 

In the same manner as in Reference Example 1 , 4, 7 or 8. compounds of the following Reference Examples 9 to 
40 were obtained. 

55 Reference Example 9: 

Methyl {E)-3-(3-methoxyphenyl)-2-(1 -methylpyrrol-2-yl)acrylate 
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Reference Example 10: 

(E)-3-(3-chlorophenyl)-2-{3-pyridyl)acry1ic acid 
Reference Example 1 1 : 

(E)-3-(4-chlorophenyi)-2-{3-pyridyl)acrylic acid 
Reference Example 12: 

(E)-3-(2-fluoropheny0-2-(3-pyridy0acryIic acid 
Reference Example 13: 

(E)-3-(4-fluoropheny0-2-(3-pyridy0acrync add 
Reference Example 14: 

(E)-2-(3-pyridyl)-3-(2-trrfluoromethylphenyl)acrylicacid 
Reference Example 15: 

(E)-2-(3-pyridyl)-3-(3-trifluoromethytphenyl)acrylic acid 
Reference Example 16: 

(E)-3-(2-methylsuIfonylphenyl)-2-(3-pyridy0acrylic acid 
Reference Example 17: 

(E)-3-(3-methylsulfbnylphenyl)«2-(3-pyridy0acrylic acid 
Reference Example 18: 

(E)-3-(2-cyanopheny0-2-(3i3yridyl)acrylic acid 
Reference Example 19: 

(E)-3-(3-cyanopheny0-2-(3-pyridyl)acrylicacid 
Reference Example 20: 

(E)-3-(2-nitrophenyl)-2-(3-pyridyl)acrylic add 
Reference Example 21: 

(E)-3-(2-methylphenyl)-2-(3i3yridyl)acrylic acid 
Reference Example 22: 

(E)-3-(3-acetoxyphenyl)-2-(3-pyridyl)acrylic acid 
Reference Example 23: 

(E)-3-(2-methoxyphenyl)-2-(3-pyridyl)acrylic acid 
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Reference Example 24: 

(E)-3-(3-methoxypheny0-2-(3-pyridyl)acryfic acid 
Reference Example 25: 

(E)-3-(4-methoxyphenyQ-2-(3i>yricly0acrylicacid 
Reference Example 26: 

(E)-3-(3-ben2yloxypheny0-2-(3i3yridyl)acrylic acid 
Reference Example 27: 

(E)-3-(3iDhenoxyphenyO-2-(3-pyridyl)acrylicacjd 
Reference Example 28: 

(E)-3-(biphen-2-yJ)-2-(3iDyridyl)acrylic acid 
Reference Example 29: 

(E)-3-(biphen-3-yl)-2-(3-pyridyf)acrylic acid 
Reference Example 30: 

(E)-3-(2,3<lichlorophenyl)-2-(3-pyridyl)acrylic acid 
Reference Example 31: 

(E)-3-(2,3-dimethoxyphenyl)-2-(3-pyridyl)acrylic acid 
Reference Example 32: 

(E)-3-(3,5-dimethoxyphenyl)-2-(3-pyridyl)acrylicacid 
Reference Example 33: 

(E)-3-(1 -naphthy0-2-(3-pyridyl)acrylic acid 
Reference Example 34: 

(E)-3-(2-naprtthyl)-2-(3-pyridyl)acrylic acid 
Reference Example 35: 

(E)-3"P-(3-piperidinopropaxy)phenyl]-2-(3-pyridyl)acrylic acid formate 
Reference Example 36: 

(E)-3-p-(ethoxycarbonylmethoxy)^^ acid 
Reference Example 37: 

(E)-3-(2-chlorophenyl)-2-(2-methylpyridin-5-y0acrylic acid 
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Reference Example 38: 

(E)-3-(3-methoxyphenyl)-2-(1 -methyfpyrrol-2-yl)acrylic acid 
5 Reference Example 39: 

( E)-2-(2-acetyt amino- 1 ,3-thiazd-4-yl)-3-(3-methoxypheny0acrylic acid 
Reference Example 40: 

10 

(E)-3-phenyl-2-(3-pyridyl)acrylic acid 
Example 1 : 

is 1.594 g of 1,V-carbonytdi imidazole was added to a solution of 854 mg of (E)-3-{3-methoxyphenyl)-2-(2- 
thienyl)acrylic acid in 25 ml of dimethytformamide. and stirred at 50°C for 25 minutes. A suspension containing 2209 mg 
of guanidine hydrochloride and 920 mg of 60% sodium hydride in 15 ml of dimethytformamide was dropwise added to 
the resulting solution, while cooling with ice, and then stirred at room temperature for 7 hours. Water was added to the 
reaction mixture, which was then extracted with ethyl acetate. The resulting extract was dried with anhydrous magne- 

20 sium sulfate, then the solvent was removed through distillation under reduced pressure, and the residue was purified 
on silica gel column chromatography (ethyl acetate) to give 323 mg of N-[(E)-3-(3-methoxyphenyl)-2-(2-thieny0acry- 
loyQguanidine. 

In the same manner as in Example 1 , compounds of the following Examples 2 and 3 were obtained. 
25 Example 2: 

N-[(E)-3-(3-methoxyphenyl)-2-(3-thienyl)acryloyl]guan»dine 
Example 3: 

30 

N-[(E)-3-(2-chlorophenyl)-2-(3-pyridyl)acryloyl]guanidine 
Example 4: 

35 0.73 g of N-[(E)-3-(3-methoxyphenyl)-2-(3-thieny0acryloyl]guanidine was dissolved in methanol, 0.23 g of meth- 
anesulfonic acid was added thereto, and thereafter methanol was removed through distillation under reduced pressure. 
The resulting residue was crystallized from ethyl acetate to give 0.83 g of N-[(E)-3-(3-methoxyphenyI)-2-(3-thienyl)acry- 
loyl]guanidine methanesulfonate. 

40 Example 5: 

0.998 ml of a solution of 1 M of methanesulfonic acid in methanol was added to a solution of 300 mg of N-[(E)-3- 
(2-chlorophenyl)-2-(3iDyridyl)acryloyl]guanidine in 10 ml of methanol, and stirred at room temperature for 1 minute, and 
then the solvent was removed through distillation under reduced pressure. The resulting residue was crystallized from 
45 ethyl acetate to give 383 mg of crude crystals. 250 mg of the crude crystals were recrystallized from ethanol to obtain 
207 mg of N-[(E)-3-(2-chlorophenyl)-2-(3-pyridyl)acryioyl]guanidine methanesulfonate. 

In the same manner as in Example 1 , 4 or 5, compounds of the following Examples 6 to 46 were obtained. 

Example 6: 

50 

N-[(E)-3-(3-chlorophenyl)-2-(3-pyridyl)acryloyl]guanidine 
Example 7: 

55 N-[(E)-3-(4-chlorophenyl)-2-(3-pyridyl)acryloyl]guanidine 
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Example 8: 

N-[(E)-3-{4^lorophenyi)-2-(3-pyridyi)acryioyf]giiankdine methanesulfonate 
5 Example 9: 

N-{(E)-3-(2-fluorophenyl)-2-(3-pyri^ 
Example 10: 

w 

N-[(E)-3-(2-fluorophenyl)-2-(3-wridyl)acryloyl]guanidine methanesulfonate 
Example 11: 
is N-[(E)-3-(4-fluoropheriyl)-2K3i^idy^^ 
Example 12: 

N-[(E)-3-(3-pyridyO^-(2-frifluoro 

20 

Example 13: 

N-[(E)-2-(3-pyridyO-3-(3-frifluoro 
25 Example 14: 

N-[(E)-3-(2-methylsuHbnylpheriyl)-2-(3-pyridy0acryloyIJguanidine 
Example 15: 

30 

N-[(E)-3K3-methylsuHdnytphenyl)-2-(3-pyrkJyl)acryioy0guankiine 
Example 16: 

35 N-[(E)-3-(2-cyanophenyl)-2-(3-pyridyl)acryloy0guanidine 
Example 17: 

N-[(E)-3-(3-cyanophenyl)-2-(3-pyridyl)acryloyl]guanidine 

40 

Example 18: 

N-[(E)-3-(2-nltrophenyi)-2-(3-pyridyl)acryloyl]guanidine 
45 Example 19: 

N-[(E)-3-(2-methylphenyl)-2-(3-pyridy0acryloyl]guanidine 
Example 20: 

50 

N-[(E)-3-(2-methylphenyl)-2-{3-pyridyl)acryloy0guanidine methanesulfonate 
Example 21 : 

55 N-[(E)-3-(3-hydroxyphenyl)-2-(3-pyridyl)acrytoyl]guanidine 
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Example 22: 

N-[(E)-3-(3-hydroxyphenyt)-2^3i5yridyl)acryloyl]guanttJine methanesulfonate 
Example 23: 

N-[(E)-3-(2-methoxyphenyl)-2-(3i3yridyl)aCTyioyf]guanidine 
Example 24: 

N-[(E)-3-(2-melhoxyphenyl)-2-(3-pyridyl)aayloyQguanfdine methanesulfonate 
Example 25: 

N-[(E)-3-(3-methoxyphenyO-2-(3iDyridyl)acryfoyl]guancdine 
Example 26: 

N-{(E)-3-(3-methoxyphenyO-2-(3-pyridyl)aCTyloyl]guantdine methanesulfonate 
Example 27: 

N-[(E)-3-(4-methoxyphenyl)-2-(3-pyridyl)aCTyioyl]guantdine 
Example 28: 

N-[(E)-3- (4-methoxyphenyl) -2-(3-pyridyl)aayioyl]guan(dine methanesulfonate 
Example 29: 

N-[(E)-3-(3-benzyloxyphenyl)-2-(3-pyridyl)acryloyi]guanidine 
Example 30: 

N-[(E)-3-(3-benzyloxypheriyl)-2-(3^yridyl)aay]oyl]guantdine methanesulfonate 
Example 31: 

N-[(E)-3-(3-phenoxyphenyl)-2-(3-pyridy0acryloyl]guanidine 
Example 32: 

N-[(E)-3-(biphen-2-yQ-2-(3i3yridyl)acryloyl]guanidine methanesulfonate 
Example 33: 

N-[(E)-3-(biphen-3-yl)-2-(3-pyrtdyl)acryloyl]guanidine 1 .35methanesulfonate 
Example 34: 

N-[(E)-3-(2,3-dlchlorophenyl)-2-(3-pyridyl)acryloyl]guanidlne 
Example 35: 

N-[(E)-3-(2.3-dimethoxyphenyl)-2-(3-pyridyl)acryloyl]guanidine 
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Example 36: 

N-[(E)-3-(3.5Kiimethoxyphen^^ 
Example 37: 

N-[(E)-3-(1 -naphthyl)-2-(3-pyridy0acrytoyl]guanidine 1 . 1 methanesulfonate 
Example 38: 

N-[(E)-3-(2-naphthy0-2-(3i3yridy0acryloyQguanidine methanesulfonate 
Example 39: 

N-[(E)-3-[3K3iDiperidinopropoxy)phenyQ-2-(3-py^^ 
Example 40: 

N-[(E)-3-[3-(ethoxycartX5nytm 2hydrochloride 
Example 41 : 

N-[(E)-3^2^lorophenyl)-2-(2-methylpyrkiin-5-y0acryloynguanidine 
Example 42: 

N-[(E)-3-(2-chlorophenyt)-2-(2-mefr methanesulfonate 
Example 43: 

N-[(E)-3-(3-methoxypheny0-2-(1-methylpyrrol-2-y0acryloyl]guanidine 
Example 44: 

N-[(E)-2-(2-acetylanruno-1,3-thiazo^ 
Example 45: 

N-[(E)-3i3henyl-2-(3-pyridyl)acryloyf]guanidine 
Example 46: 

N-[(E)-3-phenyl-2-(3-pyrldyl)acryloyl]guanidine methanesulfonate 
Example 47: 

A mixture comprised of 408 mg of N-[(E)-3-(2-nitrophenyl)-2-(3-pyridyl)acryloyl]guanidine. 391 mg of tin and 14 ml 
of an aqueous solution of 10 % hydrochloric acid was stirred at 100°C for 27 minutes, and then left cooled at room tem- 
perature. A solution of 1N sodium hydroxide was added thereto, in which the white precipitate formed was dissolved. 
This was thereafter extracted with a mixed solution of chloroform/isopropanol (= 3/1). The resulting extract was dried 
with magnesium sulfate, the solvent was removed through distillation under reduced pressure, and the residue was 
purified on column chromatography to give 251 mg of N-[(E)-3-(2-aminophenyl)-2-(3-pyridyl)acryloyllguanidine. 

The structural formulae and the physico-chemical properties of the compounds obtained in the above-mentioned 
reference examples and examples are shown in the following tables, in which the abbreviations used have the following 
meanings. 

Rf.: Number of Reference Example 

Ex.: Number of Example 
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Sal: Salt 

mp.: Melting point 

NMR: Nuclear magnetic resonance (8. DMSO-d6. TMS internal standard, unless otherwise specifically indi- 
cated) 

m/z: Mass spectrum (m/z) 

Bn: Benzyl 

Ms: Methylsulfonyl 

MsOH: MethanesuHbnic acid 

Naph: Naphthyt 

Ph: Phenyl 

Py: Pyridyl 

Th: Thienyi 

1-Me-Pyr: 1 -Methytpyrrolyl 

Ac: Acetyl 

AcN H : Acetylamino 

Thi: 1,3-Thiazolyl 

3-Pi-Pro: 3-Piperidinopropoxy 



EtO-CO-MeO: Ethaxycarbonylmethoxy 
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Table 1 

Compounds of Reference Examples 



O 




Rf. 


B 


A 


X 


Sal 




1 


3-MeO-Ph 


2-Th 


OEt 




m/z: 288 (FAB. M') 

NMR(CDC13): 1.32(310. 3. 59(3Rs). 4. 
30(2Rq). 6. 67-7. 42 (mm). 7. 85 OR 
s) 


2 


3-MeO-Ph 


3-Th 


OEt 




m/z: 288 (FAB M') 

NMR(CDC13): 1. 31 (3RD. 3. 56(3Rs). 4. 
28(2Rq). 6. 60-7. 32{m m). 7.78UR 
s) 


3 


2-Cl-Ph 


3-Py 


OEt 


- 


m/z: 288(FABM 4 +1) 

NMR (CDC 1 3) • 1 34(3R t). 4.33(2Rq). 6. 
72(lRd), 6.93(1R0. 7. 14-7.54(4R 
m). 8. 14(lRs). 8. 38(lRs). 8.50(1H 
.d) 


4 


3-MeO-Ph 


2-Th 


OH 




m/z: 260 (FAB. M*) 

NMR (CDC1 3) : 3. 58 (3R s) . 6. 68-7. 21 (6R m 
). 7? 41 OR m). 8. OO(lRs) 


5 


3-MeO-Ph 


3-Th 


OH 




m/z: 260 (FAB M') 

NMR(CDC13) : 3. 57(3R s). 6. 60-7. 37 (7R m 
), 7. 82(lRs) 


6 


2-Cl-Ph 


3-Py 


OH 




m/z: 260 (FAB. MHO 

NMR(CDC13+DMSO-d6) : 6. 6-7. 7 (6R m). 8. 1 
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6(lRs). 8. 3-8. 6 (2ft m) 


7 


3-MeO-Ph 


3-Th 


OH 




m/z: 261 (FAB, M'tl) 

NMR(CDC13): 3. 58(3Rs). 6. 62(lRm). 6. 
80-6. 83C2H. m). 6. 98UR dd). 7. 16(1H 
. t). 7. 24(lRdd), 7. 36(lRdd>. 7.92 

oas) 


8 


2-Cl-Ph 


3-Py 


OH 




m/z: 260(FAB,MM-1) 

NMR: 6. 7-7. 7 (6H. in). 7. 99UR s). 8. 24(1H 
.m). 8. 46CIH. dd) 


9 


3-MeO-Ph 


2-(l-Me- 
Pyr) 


OMe 


- 


m/z: 271 (GCM*) 

NMR(CDC13): 3. 26(3H.s). 3. 59(3as). 3. 
81(3Rs). 6. 0-7. 3(7Em). 7. 90(lRs) 


10 


3-Cl-Ph 


3-Py 


OH 


- 


m/z: 259 (EI. M 4 ) 

NMR: 6. 78-6. 80 OH m). 7. 08 (M. t). 7. 27 
-7. 6i(4Rm). 8. 00 (1H. s), 8.25(lRd) 
. 8. 46 0Rdd). 13. 17(lRbrs) 


11 


4-Cl-Ph 


3-Py 


OH 




m/z: 260(FAB.M*+1) 

NMR: 7. 08(2Rd). 7. 32(2Rd). 7.42(lRd 
d). 7. 65(lRdt). 7.88(lRs). 8.34(1 
Rd). 8. 54-8. 55(lRm). 12.98(lRbrs 
) 


12 


2-F-Ph 


3-Py 


OH 




m/z: 244(FAB.M*+1) 

NMR: 6. 80(1R td). 6. 96-7. 00(1R m). 7. 1 
9-7. 24(lRm). 7. 31-7. 40(2R n). 7.64 
(lRdt). 7. 94(lRs). 8. 31(lRd). 8. 
51(lRdd). 13. 13(lRbrs) 


13 - 


i-F-Ph 


3-Py ( 


)H 


I 

i 


n/z: 244(FAB.M*+t) 

MR: 7. 07-7. 15(4Rm). 7. 43(IRdd). 7.6 
5(1R d). 7. 90(1R s). 8. 34(1R s). 8. 
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56(lRd). 12. 96(lHbrs) 


14 


2-CF,-Ph 


3-Py 


OH 




m/z: 294(FAB.M 4 +1) 

NMR: 6. 95(lRd). 7. 32(11 dd). 7.38-7.4 
8(2Rm). 7. 56(lRdt). 7. 78(lRd). 8 
.09(lRd). 8.20(lRs). 8.42-8.430H 
.m). 13. 30 (1R brs) 


15 


3-CF,-Ph 


3-Py 


OH 




m/z: 294 (FAB. M*+I) 

NMR: 7. 33(lRs). 7. 40-7. 51 (3R m). 7.62 
(lHd). 7. 67(lEdt). 7. 98(lHs). 8. 
33(lRd). 8. 56(lRdd). 13. lOQRbrs 
) 


16 


2-Ms-Ph 


3-Py 


OH 




m/z: 304 (FARMED 

NMR: 3. 36(3Rs). 6. 91 (1R d). 7. 31 (IE d 
d). 7. 42(lRdt). 7. 51 (1R 0. 7.61(1 
Rdt). 7.98(lRdd). 8. 25(lRd). 8.4 
2(lRdd). 8. 44(lRs). 13. 21 (1R brs) 


17 


3-Ms-Ph 


3-Py 


OH 




m/z: 304(FAB,M*+1) 

NMR: 3. 06(3Rs). 7. 41-7. 45(2R m). 7.51 
-7. 56(2Rm). 7. 68(IR dt). 7. 79(lRd 
). 7. 98 OR s). 8.32(lRs). 8. 55 OR 
d), 13. 10(lRs) 


18 


2-CN-Ph 


3-Py 


OH 


- 


m/z: 251 (FAB. MM- 1) 

NMR: 6. 95-7.01(lRm). 7. 37(lRdd). 7.4 
3-7. 50(2Rm). 7. 64(lRdt). 7.84-7.8 
9(lRm), 8.06(lRs), 8. 29(1R s). 8. 
50(lRm). 13. 33(lRbrs) 


19 : 


J-CiV-Ph 


3-Py ( 


)H 


i 

j 


n/z: 251 (FAB. M + +l> 

Wi: 7. 32(lRd). 7. 41-7. 45 (2R m). 7.54 
(IRs). 7. 66(lRdt). 7. 72(lRd). 7. 
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92URs). 8. 32CIH. d). 8. 56 Cltt dd). 
13. 10 (IR brs) 


20 


2-NO,-Ph 


3-Py 


OH 




m/z: 271 (FAB. ST+1) 

NMR: 6. 98-7. 0K1H. m). 7. 28(lRdd), 7.4 
8-7. 54 (2K n). 7. 56(lRdt). 8.11-8.1 
S(lRm). 8. !7(lRs). 8. 21 (1H d). 8. 
40(lRdd). 13. 20 (IR brs) 


21 


2-Me-Ph 


3-Py 


OH 




m/z: 240 (FAB. ST+1) 

NMR: 2. 33(3Rs). 6. 65(111 d). 6. 90(1R t 
). 7. 11-7. l5(lRm). 7. 21(lRd). 7. 3 
KlRdd). 7.57(lRdO. 8.02(lRs). 
8.22(lRd). 8.41-8.43(lRm). 12. 99 ( 
1R brs) 


22 


3-AcO-Ph 


3-Py 


OH 




m/z: 284(CI.M*+1) 

NMR: 2. 20(3Rs). 6. 84(lRs). 6.90(lRd 
). 7. 05(lRdd). 7. 26(1R t). 7. 41 (1H 
,dd). 7. 63-7. 65(lRm). 7. 87(lRs). 
8. 33(lRd). 8. 55(lRdd). 12. 98(lRb 
rs) 


23 


2-MeO-Ph 


3-Py 


OH 




m/z: 256(FAB,M*+1) 

NMR: 3. 82(3Rs). 6. 59-6. 67 (2R m). 7^03 
(lRd). 7. 24-7. 28(lRm). 7. 36(lRdd 
). 7. 59-7. 61(lRm). 8.08(lRs). 8.2 
8(lRm). 8 48(lRd). 12. 90(lRbrs) 


24 


3-MeO-Ph 


3-Py 


OH 




m/z: 256(FAB.M , +1) 

NMR: 3. 53(3Rs). 6. 57(lRs). 6. 68(lRd 
). 6. 84(lRdd). 7. 16(1R t). 7.430H 
.dd). 7. 66(lRdt). 7. 87(1RS). 8.34 
(lRd). 8.55(lRdd). 12. 94(lRbrs) 



25 



EP 0 861 831 A1 



25 


4-MeO-Ph 


3-Py 


OH 




m/z: 256 (FAB. MHI) 

NMR: 3. 72(3Rs). 6. 80(2R d). 7. 0l(2Rd 
). 7. 44(lHdd). 7. 64(lRdt). 7.84(1 
R s). 8. 34(lRd). 8.55(lRdd). 12.7 
3(1E brs) 


26 


3-BnO-Ph 


3-Py 


OH 




m/z: 332(FAB.M*+1) 

NMR: 4. 87 (2a s). 6. 65(lRd). 6. 71 OR s 
). 6. 92(lRdd). 7. 15 (1R t). 7.30-7. 
45(6Rm). 7. 65(lRdt). 7. 86(lRs), 
8.34(lRd). 8.55(lRdd). 12.94(lRb 
rs) 


27 


3-PhO-Ph 


3-Py 


OH 


- 


m/z: 318 (FAB. M*+l) 

NMR: 6. 55-7. 65G1R n). 7. 86(1RS). 8.2 
7(lRd). 8. 48(lRdd). 12. 93(1R brs) 


28 


2-Ph-Ph 


3-Py 


OH 


- 


m/z: 302(FAB.M*+1) 

NMR: 6. 84(lRd). 7. 12(lRm). 7.33-7.52 
(8Rm). 7. 61 (lit dt). 7. 69(lRs). 8. 
32(lRs). 8.47(lRd). 12. 85(lRbrs> 


29 


3-Ph-Ph 


3-Py 


OH 




m/z: 302(FAB.MM-1) 

NMR: 7. 11 (1R d). 7. 29-7. 48(8R m). 7.56 
(lRd). 7. 71(lRdt). 7. 98 0R s). _8. 
39(lRd). 8. 59(lRdd). 12. 96 OR brs 
) 


30 


2. 3-diCl- 
Ph 


3-Py 


OH 


- 


m/z: 294(FAB.M'+1) 

NMR: 6. 78(lRd). 7. 12(1R t). 7. 34(1R d 
d). 7. 54(lRdd). 7. 59(lRdt). 7.96( 
IRs). 8. 25(lRd). 8. 46(lRdd). 13. 
28(IRbrs) j 


3I 


2. 3-diMeO- 


3-Py 


OH 




m/z: 286 (FAB. MM- 1) 
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Ph 








NMR(CDCI3): 3. 8S(3Rs). 3.91(3Rs). 6. 
18-6. 28 (IE m). 6. 61-6. 80(2R m). 7.2 
2-7. 370Rin). 7. 64(lRdt). 8. 28(1R 
s). 8. 43-8. 57(2K m) 


32 


3. 5-diMeO- 
Ph 


3-Py 


OH 


- 


n/z: 286 (FAB. MM- 1) 

NMR(CDC13): 3. 55(6R s). 6. 17-6. 36(3R m 
). 7. 25-7. 380Rm). 7. 59-7. 72(1 R m) 
. 7. 91 OR s). 8. 47-8. 61 (2R m) 


33 


1-Naph 


3-Py 


OH 




m/z: 276(FAB,MN-1) 

NMR: 7.00ORd). 7. 23-7. 30(2R m). 7.55 
-7.63(3Rn). 7. 84(lft d). 7.93-7. 95 ( 
IRm). 8. 04(lRd). 8.20ORd). 8.36 
ORdd). 8. 46 OR s) 


34 


2-Naph 


3-Py 


OH 




n/z: 276(FAB.M*+1) 

NMR: 6. 96(lRdd), 7.44(lRdd). 7.48-7. 
54(2Rm). 7. 67-7. 84(5Rin), 8. 07OR 
s). 8. 37(lRd). 8. 57 ORdd). 12. 96 ( 
1R brs) 


35 


3-(3-Pi-Pr 
0)-Ph 


3-Py 


OH 


HCOOH 


m/z: 367(FAB.M*+I) 

NMR: 1. 48(lRbrm). 1. 69(4R brm). 1. 98( 
2Rbrm). 2. 79-2. 86(6Rbnn). 3. 79 (2H 
. t). 6. 59(lRs). 6.63(lRd). 6.82(1 
Rdd). 7. 130R t). 7.42(lRdd). 7.6 
3(lRdt). 7. 81 (1R s). 8. 21 OR s). 8 
. 3lORd>. 8. 52(lRdd) 


36 


3-(EtO-CO- 
MeO)-Ph 


3-Py 


OH 




m/z: 328(FAB.M*+1) j 
NMR: 1. 20(3Rt). 4. 14(2Rq). 4. 58(2Rs 
). 6. 61 OR s). 6. 670Rd). 6. 84 OR 
dd). 7. 150R t). 7. 430Rdd). 7. 65( 
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lHd). 7. 85 (1ft s). 8. 32(lfts). 8.55 
(1ft d). 12. 94(lftbrs) 






5-(2-Me- 
Py) 


OH 




m/z: 274 (FAB, MM-1) 

NMR: 2. 43 (3ft s). 6. 83 (1ft dd), 7.08-7.1 
2(lftm). 7. 19(lftd). 7. 28(lft td). 7 
.47(lftdd). 7.51(Iftdd). 7. 95 (1ft s) 
. 8. 10(lft d). 13. 14(lft brs) 


38 


3-MeO-Ph 


2-(l-Me- 
Pyr) 


OH 


- 


m/z: 258 (CI. MM-1) 

NMR (CDC 1 3) : 3. 29 Oft s). 3. 60 (3ft s). 6. 
1-7. 4 (7ft m). 8. 00 (1ft s) 


39 


3-MeO-Ph 


4-(2-Ac 
NH-Thi) 


OH 


- 


m/z: 319 (FAB. M*H) 

NMR: 2. 11 Oft m). 3. 58(3fts). 6.6-7.3(5 
ftm). 7. 74 (1ft s) 




Dh 
rfl 




OH 


- 


m/z: 226 (FAB. M*fl) 

NMR: 7. 05-7. 07 (2ft m). 7. 21-7. 29 (3ft m). 
7. 42 (1ft dd). 7. 65 (1ft dt). 7. 90 (1ft 
s). 8. 32 (1ft d). 8. 54 (1ft dd). 12.92C 
1ft brs) 
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Table 2 

Compounds of Examples 

O NH 2 



Ex. 


B 


A 


Sal 




I 


3-MeO-Ph 


2-Th 




mp. : I61-I64*C: 

NMR: 3. 56(3Ks). 6. 59 (IK s). 6. 71-7. 17(5K 
m). 7. 52 (IK d), 7. 76 (IK s) 


2 


3-MeO-Ph 


3-Th 


- 


mp. : 155-158*0 

NMR: 3. 54(3Ks). 6. 50(lKs). 6. 67(lKd). 6 
.74(lKdd), 6.86(lKdd). 7. 13 (IK 0. 7 
.20(lKdd). 7.47(lKdd). 7. 71 (IK s) 


3 


2-Cl-Ph 


3-Py 


- 


m/z: 301 (FAB. M'f 1) 

NMR: 6. 70(lKd). 7.02(1KO. 7. 19-7.49(4K 
m), 7. 98(lKs). 8. 14(1K d). 8. 37 (IK d) 


4 


3-MeO-Ph 


3-Th 


MsOH 


m/z: 302 (FAB. MM- 1) 

NMR: 2. 40(3Ks). 3. 57(3Ks), 6. 62(lKs). 6 
.81(lKd). 6. 90(lKdd). 6.98(lKd). 7. 
22(1K 0. 7. 59(lKm>. 7. 67(lKs). 7.71 
(IKdd). 8. 45(4Kbrs). 10.48(lKs) _ 


5 


2-CI-Ph 


3-Py 


MsOH 


mp : 193-195*0 

NMR: 2. 40(3Ks). 6. 83 (IE d). 7. 13(1E t). 7 
.33(lKm). 7. 42(lKm), 7. 55(lKd). 7.6 
8(lKtn). 7. 86(lKs). 8. 2-8. 7(6K m). 10 
.99(lKbrs) 


6 


3-CI-Ph 


3-Py 




m/z: 300(E1.M*) 

NMR: 6. 92-6. 94(2Km). 7. 21-7. 24(2K m). 7.3 
5-7. 37 (IK m). 7. 55 (IK d). 7. 84 (IK s). 
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8.23<lHs). 8.48(IRd) 


7 


4-Cl-Ph 


3-Py 


- 


m/t: 301 (FAB. Jm) 

NMR: 6.96(2Rd). 7.25(2Rd). 7.34(tRdd). 
7.34(lRdd). 7.54(IRdt). 7.86<lRs). 
8. 22 (lit d), 8. 460ft dd) 


8 


4-Cl-Ph 


3-Py 


Ms OH 


mp.: 207-21 I'C 

NMR: 2.41<3Ks). 7. 09 (2R d), 7.37(2Rd). 7 
. 50(lRdd). 7.74(lRdl). 7. 82(111 s). 8 
. 34-8.48(5Rb). 8. 63 (IK. d). 10. 91 ClHL b 
rs) 


9 


2-F-Ph 


3-Py 


- ■ 


ti/z: 28S(FAB.M'M) 

fWR: 6. 67-6. 70(111 m). 6. 89-6. 93(111 a). 7.1 
3-7.28(2Rn). 7.31(tRdd), 7.53(IRdO 
. 7.96(lRs). 8.22(iRs). 8.42(lRd) 


10 


2-F-Ph 


3-Py 

» 


MsOH 


op.: iss-iei-c 

NMR; 2. 33 (3H. s). 6. 84-6. 87 (1R a). 7. 02-7. 0 
6(lRa). 7. 22-7. 27 OR m). 7. 37-7.47(2H 
, a), 7.73(lRdt). 7.82(lRs). 8.31-3.4 










7 (5Ha), 8 59(IRd), 10.93(lRbrs) 


11 


4-F-Pb 


3-Py 




n/z: 285(FAB.M*+1) 

NMR: 7. 00-7. 06(4Rb). 7. 34-7. 36(1 R a). 7.5 
3(lRdt). 7.88(lRs). 8,22(lRd). 3.46 
(1R dd) 


12 


2-CF,-Ph 


3-Py 




m/z: 33S(FAB.M'H) 

NMR: 6.84(lRd). 7.23(lRdd). 7.3I-7.39(2M 
. m). 7.44(lRdO. 7. 72(lRd). 8.07GR 
d). 8. lO(lRd), 8. 33(lRdd) 


13 


3-CF,-Ph 


3-Py 




m/i: 33S(FAB,M f tl) 

ffMR: 7. 15(111 s). 7. 31-7. 38(2R«). 7.43-7 4 
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7(1% a) . 7. 52-7. 57(2% a). 7. 94(1% s). 
8. 23(1% d). 8.48(l%dd) 


14 


2-Ms-Ph 


3-Py 




a/z: 345CFAS,M»*I> 

M: 3. 35(3% s). 8. 83(1% d). 7. 23(t%dd). 
7. 36(111 dO. 7.44(1110. 7.SI(iadi). 
7.95(l%dd). 8. 18(1% d). S. 33(111 s). 8 
;34(lEdd) 


IS 


3-Ms-Pb 


3-Py 




o/? : 34S(FAB,MM-1) 

!$JR: 3.04(3%$). 7. 30(1% d), 7. 37(111 dd). 
7.43=7. 50(2% a). 7. 58(111 dt). 7.71(1% 
d). 7. 96(1% s). 8. 23(1% d). 8. 47(1% dd 
) 


IS 


2-CN-Ph 


3-Py 


- 


raA: 292(FAB.&fH) 

im: 6. 89(1% d). 7.29(lHdd). 7. 35-7. 44(2H 
,n), 7.S2(lttdt), 7. 80(111 dd). 8.02(111 
. s), 8. 18(1% d). 8. 40(111 dd) 


17 


3-CN-Ph 


3-Py 


- 


B/z: 292 (FARMED 

tftflt: 7.25(lEd). 7. 31-7. 46(3% a), 7.55(1% 
d 0 . 7. 63-7. 65 (1% a) . 7. 86 (IE s) . 8. 22 
(lRd). 8. 48(lEdd) 


18 


2-ND,~Ph 


3-Py 




ap. : 19S°C(#££) 

NMR: 6. 91-6. 94 (IE a). 7. 22(1% ddd). 7.41-7 
.47(3% a). 8. 01-8. 05(1% a). 8.06(l%s) 
. 8. 12(1% a). 8. 32(1% dd) 


19 


2-Me-Ph 


3-Py 




mp. : 165-1 68°C 

NMR: 2.28(3%3). 6.S9(l%d). 6.86(1% t). 7 
.06(1% 0. 7. 16(1% d). 7.22(lEdd). 7. 
46(1% dO. 7. 99(1% s). 8. 12(1% s). 8.3 
2(1% d) 
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20 


2-Me-Ph 


3-Py 


MsOH 


op. : I89-192°C 

iNMR: 2.35(3Rs). 2. 37(3Rs). 6. 68(lRd). 6 
.95(11 d). 7. 18(lRt). 7.25(lttd). 7.3 
8(lRdd). 7.65(IRdt). 7.90(lRs). 8.2 
8-8. 51 (6R m). 10. 91 (IR brs) 


21 


3-OH-Ph 


3-Py 




m/z: 283(FAB.MM-1) 

NMR: 6. 37-6. 38(2Hm). 6. 59-6. 61 (1R n). 6.9 
8(1R t). 7. 35(lHdd). 7. 54(lRdt). 7.8 
2(lRs). 8. 23(lRd>. 8.46(lRdd). 9.36 
(IR brs) 


22 


3-OH-Ph 


3-Py 


MsOH 


m/z: 283 (FAB. MM- 1) 

NMR: 2.38(3Rs). 6.47(lRs). 6. 51 OR d). 6 
.72(lRdd). 7.07(lRt). 7.50(lRdd). 7 
. 72-7. 74(2R m). 8. 31-8. 40(5R m). 8. 63( 
IRd). 9. 56 (1R brs). 10.80(lRbrs) 


23 


2-MeO-Ph 


3-Py 




m/z: 297(FAB.M*fl) 

NMR: 3. 80(3Rs). 6. 50-6. 52(1R m). 6. 60(1R 
t). 6. 98(1R d). 7. 15-7. 190R m). 7. 27( 
lRdd). 7.49(lRdt). 8.05ORS). 8. 16( 
IRd). 8. 37(lRdd) 


24 


2-MeO-Ph 


3-Py 


MsOH 


np. : 174-176°C 

W: 2.35(3Rs). 3. 82(3Rs). 6.62(lRdd). 
6. 71 (IR t). 7. 08(1R d). 7. 30-7. 34(1R n 
). 7.44(lRdd). 7. 68-7. 70(lRm). 7. 92( 
IR s). 8. 30-8. 34(5R m). 8. 57 (IR d). 10 
. 71 OR brs) 


25 : 


5-MeO-Ph : 


3-Py 


0 


l/z: 297(FARMM-1) 

(MR: 3. 51(3Rs). 6. 43(lRs). 6. 59(lRd). 6 
.75(lRdd). 7. 11(11 t). 7. 36(lRdd). 7 
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. 55(lRdt). 7. 87(lRs). 8. 23(lRd). 8. 
46(lRdd) 


26 


3-MeO-Ph 


3-Py 


MsOH 


m/z: 297 (FAB. MM- 1) 

NMR: 2. 39(3fts). 3. 55(3Rs). 6. 57(lRs). 6 
. 70(lRd). 6. 90(lRdd). 7. 2K1RD. 7. 
51(lRdd). 7. 76(lRd). 7.81(lRs). 8.3 
3-8.42(5Rm). 8. 64(lRs). 10. 83(lRbrs 
) 


27 


4-MeO-Ph . 


3-Py 


- 


m/z: 297 (FAB, M*+l) 

NMR: 3. 69(3Rs). 6. 75(2Rd). 6.88(2Rd). 7 
.36(lRdd). 7. 53(lRdt). 7. 87(lRs). 8 
.23(lRd). 8. 46(lRdd) 


28 


4-MeO-Ph 


3-Py 


MsOH 


m/z: 297 (FAB. M*+l) 

NMR: 2. 32(3Rs). 3. 74(3Rs). 6. 85(2Rd). 7 
.01(2Rd). 7. 53(lRdd). 7. 75(lRdt). 7 
.78(lRs). 8. 27(4Rbrs). 8.43(lRs). 8 
.66(lRd). 10. 50(lRbrs) 


29 


3-BnO-Ph 


3-Py 




m/z: 373 (FAB, MHO 

NMR: 4. 83(2Rs). 6. 55-6. 57 (2R m). 6.82-6.8 
4(lRm). 7.10(IRO. 7. 30-7. 40 (6R m) , 
7. 52-7. 55(lRm). 7. 86(lRs). 8. 23(lRd 
). 8. 46-8. 47(lRm) 


30 


3-BnO-Ph 


3-Py 


MsOH 


m/z: 373 (FAB. M*tl) 

NMR: 2. 36(3Rs). 4. 88(2Rs). 6. 66-6. 69(2R 
m). 6. 98(lRdd), 7. 20(1R t). 7.31-7.40 
(5Rm). 7. 51(lRdd), 7. 75(lRdt), 7.79 
(1R s). 8. 32-8. 42(5R m). 8. 64-8. 65(1R 
m). 10. 74(lRbrs) 


31 


3-PhO-Ph 


3-Py 




m/z: 359 (FAB. M*+l) 
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NMR: 6. 44(lRs). 6. 8I-6. 87(4R m). 7. H-7. 3 
6(5Rm). 7.48(lRdt). 7. 85(lRs). 8. I9 
(IRs). 8. 40(lRd) 


32 


2-Ph-Ph 


3-Py 


MsOH 


m/z: 343 (FAB. MM- 1) 

NMR: 2. 35(3Rs), 6.89(lRd). 7. l9(IRm). 7 
. 39-7.50(8Rm). 7. 60(lRs). 7.65(lRdt 
). 8. 17-8. 50(5R brm). 8. 56(lRd), IO. 6 
O(lRbrs) 


33 


3-Ph-Ph 


3-Py 


I. 35 
MsOH 


m/z: 343(FAB.r+l) 

NMR: 2. 40(4. 05R s). 7. 12 (1R d). 7. 35-7. 45 ( 
7Rm). 7.64(lRd), 7. 69(lRdd). 7.98-8 
.00(2Rni) I 8.42(4Rbrd). 8. 5I(lRs). 8 
.76(lRd) 


34 


2. 3-diCI- 
Ph 


3-Py 


- 


m/z: 335(FAB.M*H) 

NMR: 6. 70(lRd). 7. 05(1R t). 7.26(lRdd). 
7. 45-7. 50(2Rm). 7. 95(lRs). 8. 15(IRd 
). 8. 37(lRdd) 


35 


2. 3-diMeO 
-Ph 


3-Py 




m/z: 327 (FAB. MHO 

NMR: 3. 78(6Rs). 6. 07(lRd). 6. 70(1R t). 6 
.87(IRdd). 7.29(lRdd). 7.51(lRdt). 
8. 02 (IRs). 8. 19(lRd). 8. 38-8. 39(1R m 
) 


36 : 


3. 5-diMeO . 
-Ph 


3-Py 


I 

i 


n/z: 327(FAB.M'+1) 

<MR: 3. 52(6Rs). 6. 10(2Rd). 6.32(lRt). 7 
.37(lRdd). 7. 55(lRdt). 7.82(lRs). 8 
• 23(lRd). 8.46(IRdd) 


37 l 


-Naph 3 


t-Py 


I. I MsOH n 

J* 


l/z: 317CFAB. M*tl) 

M: 2. 37(3. 3Rs), 7. 03(IRd), 7. 29-7.37(2 
R m) . 7. 60-7. 68 (3R m) . 7. 88-7. 98 (2R m) 
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. 8. 22-8. 47 (8ft m) 


38 


2-Naph 


3-Py 


MsOH 


m/z: 317(FAB.M*+1) 

NMR: 2.40(3fts), 6. 95(lftd). 7. 50-7. 58(3ft 
m). 7. 73(lftd). 7. 79-7. 86(4ft m). 8. OK 
Ills). 8. 36-8. 66 (6ft brn) 


39 


3- (3-P i - 
Pr0)-Pb 


3-Py 




m/z: 408 (FAB. MM-1) 

NMR: 1. 38-1. 52 (6ft 0), I. 72 (2H, n). 2. 31 (6ft 
brn). 3. 69C2H. t). 6. 41 (1ft s). 6. 570H. 
d). 6. 73(lH.dd). 7. 10(lft t). 7. 35(lH.d 
d). 7. 54(lftdt). 7. 86(lft s). 8.23(lftd 
). 8.45(lH.dd) 


40 


3-(Et0-C0 
Me0)-Ph 


3-Py 


2HC1 


n/z: 369(FAB.M*+1) 

NMR: 1.21 (3ft t). 4. 15(2H.q). 4. 64 (2ft s). 6 
.68-6. 71 (2ft m). 6. 93 (1ft dd). 7. 22 (1ft t 
). 7.92(lftdd). 8.24(lftm). 8. 38(lfts) 
. 8. 64(2ftbrs). 8. 77(3ftbrd). 8. 87(lft 
dd) 


41 


2-Cl-Ph 


5-(2-Me-Py 


- 


m/z: 315 (FAB. M*tl) 

NMR: 2.40(3fts). 6. 74(lftd). 7. 04(lftt). 7 
.11 (1ft d). 7. 18-7. 22 (1ft n). 7. 35(lftdd 
). 7.45(lftd), 7. 93(lfts). 8. 01 (1ft d) 


42 


2-Cl-Ph 


5-(2-Me-Py 


MsOH 


mp. : 205-208°C 

NMR: 2. 33(3fts). 2. 47(3fts). 6. 84(lftd). 7 
.15(lftt). 7. 28(lftd). 7. 32-7. 35 (1ft m) 
. 7. 54-7. 57 (2ft m). 7. 82(lfts). 8. 19(1H 
,d), 8. 30(4ftbrs). 10. 70(lftbrs) 


43 


3-MeO-Ph 


2-(l-Me- 
Pyr) 




m/z: 299 (CI. M'+l) 

NMR: 3. 23(3fts). 3. 55(3fts). 5. 74(lftdd). 
6. 01 (1ft in). 6. 26(lfts). 6. 56(lft d). 6. 
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77(2Em). 7. 14(1R 0. 7. 81 (IE s) 


5 


11 


VMpO-Ph 

O inZ\J ill 


Thi) 




111/ 6 . OOU vr/VD, jiTIJ 

NMR: 2. 12(3R$). 3. 57(3Rs). 6. 4-8. 0 (6H, m) 


10 




Ph 


o-ry 














NMR. 6. 94-6. 9b(Zrt IIU. 7. 1 6-7. 1 9 (3H. m) , 7.3 
4(lEdd). 7.54(iadt), 7. 91 (Ills). 8.2 


15 










2 (1H d), 8. 45 (1R dd) 




46 


Ph 


3-Pv 


Ms OH 


m/z* 267 (FAR M*+l) i 


20 










NMR: 2. 36(3Es). 7. 07-7. 08(2E m). 7. 26-7.3 










p /oft \ ft rn / 1 IT J J\ T *» o T / « TT \ 

5 (3E m) . 7. 50 (IE dd) . 7. 73-7. 76 (IE m) . 
7. 83 (IE s). 8.32-8.4l(5Em), 8. 64 (IE 


25 










d). 10. 77(IE brs) 




47 




3-Pv 




m/z- 282 (FAR M*+H i 
NMR(DMS0-d6+CD30D) : 6. 21 (IE 0. 6. 34 (IE d) 


30 










. 6. 65 (IE d), 6.84-6. 88 (IE m). 7. 26 (1H 
.dd). 7. 51-7. 54(lEm). 7. 83(lEs). 8.2 


35 










1 (IE d). 8. 34(lEdd) 



The compounds of which chemical structures described in the following Table 3 and 4 can be synthesized by any 
one of the above-described preparation processes, preparation pathways and methods described in Examples or proc- 
esses known to those skilled in the art and do not require any particular experiment 

The abbreviations used in the tables have the same meanings as those mentioned hereinabove, and Co. repre- 
sents Number of Compound. 



50 



55 
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Table 3 




Co. 


B 


A 


1 


3-Me-Ph 


2-Th 


2 


3-F-Ph 


2-Th 


3 


3-Cl-Ph 


2-Th 


4 




2-Th 


5 


3-Ms-Ph 


2-Th 


6 


2. 3-methylenedioxy-Ph 


2-Th 


7 


3, 4-methylenedtoxy-Ph 


2-Th 


8 


4-MeO-Ph 


2-Th 


9 


4-F-Ph 


2-Th 


10 


3-Me-Ph 


3-Th 


11 


3-F-Ph 


3-Th 


12 


3-Cl-Ph 


3-Th 


13 


3-N0 r Ph 


3-Th 


14 


3-Ms-Ph 


3-Th 


15 


2. 3-methylenedioxy-Ph 


3-Th 
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16 


3. 4-methy lened ioxy-Ph 


3-Th 


17 


4-MeO-Ph 


3-Th 


18 


4-F-Ph 


3-Th 


19 


3-Me-Ph 


3-Py 


20 


3-F-Ph 


3-Py 


21 


3-.V0j-Ph 


3-Py 


22 


2. 3-me thy lened ioxy-Ph 


3-Py 


23 


3. 4 -me thy lened ioxy-Ph 


3-Py 


24 


4-CF,-Ph 


3-Py 


25 


3-Me,N-Ph 


3-Py 


26 


3-(l-pyrrolyl)-Ph 


3-Py 


27 


3-(l. 3-thiazol-5-yl)-Ph 


3-Py 


28 


3-(2-Th)-Ph 


3-Py 


29 


3-(3-Th)-Ph 


3-Py 


30 


3-(4-Py)-Ph 


3-Py 


31 


3-(2-Cl-Bn0)-Ph 


3-Py 


32 


3-(2-Cl-Ph0)-Ph 


3-Py 


33 


3- [3- ( 1 -py r ro 1 i d i ny 1 ) propoxy] -Ph 


3-Py 


34 


3-[2-(l-pyrroIidinyl)ethoxy] -Ph 


3-Py 


35 


3- (3-mo rpho 1 i nopropoxy) -Ph 


3-Py 


36 


3-(2-morphol inoethoxy)-Ph 


3-Py 


37 


3- (2-p i per i d i noe t hoxy) -Ph 


3-Py 


38 


3-(3-Me,N-Pr0)-Ph 


3-Py 


39 


3-(3-H : N-Pr0)-Ph 


3-Py 


40 


3-MeO-Ph 


2-pyrrolyl 


41 


3-MeO-Ph 


2-furyl 


42 


3-MeO-Ph 


I-imidazo ly i 


43 


3-MeO-Ph 


2-imidazolyl 
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44 


3-MeO-Ph 


4-imidazolyl 


45 


3-MeO-Ph 


4- (2-Me-imidazol y 1) 


46 


3-MeO-Ph 


3-pyrazolyl 


47 


3-MeO-Ph 


2-(l. 3-oxazolyl) 


48 


3-MeO-Ph 


5-(l. 3-thiazolyi) 


49 


3-MeO-Ph 


5-(2. 4-diMe-l. 3-thiazolyl) 


50 


2-Cl-Ph 


3-furazanyl 


51 


2-CI-Ph 


4-(3-Me-furazanyl) 


52 


2-Cl-Ph 


1-(1. 2. 3-triazoly!) 


53 


2-Cl-Ph 


2-(l. 2. 3-triazolyl) 


1 54 


2-Cl-Ph 


4-(l. 2. 3-triazolyl) 


55 


2-Cl-Ph 


4-(l-Me-l. 2. 3-triazolyl) 


56 


2-Cl-Ph 


4-<2-Me-l, 2. 3-triazolyl) 


57 


2-Cl-Ph 


5-(4-Me-l, 2. 3-triazolyl) 


58 


2-Cl-Ph 


2-0. 3. 4-thiadiazolyl) 


59 


2-Cl-Ph 


5-(2-Me-l. 3. 4-thiadiazolyl) 


60 


2-Cl-Ph 


1-tetrazolyl 


61 


2-Cl-Ph 


5-tetrazolyl 


62 


3-MeO-Ph 


2-Py 


63 


3-MeO-Ph 


4-Py 


64 


3-MeO-Ph 


3-(2-Me-Py) 


65 


3-MeO-Ph 


3- (2, 6-diMe-Py) 


66 


3-MeO-Ph 


5-(3-.Me-Py) 


67 


3-MeO-Ph 


2-pyrazinyl 


68 


3-MeO-Ph 


2-benzo[b] thiophenyl 


69 


3-MeO-Ph 


5-benzo[b] thiophenyl 


70 


3-MeO-Ph 


6-benzo[b] thiophenyl 


71 


3-MeO-Ph 


2-benzo[b] furanyi 
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72 


3-MeO-Ph 


5-benzo[b] furanyl 


73 


3-MeO-Ph 


6-benzo[b] furanyl 


74 


3-MeO-Ph 


2-benzimidazolyl 


75 


3-MeO-Ph 


5-benzimidazolyl 


76 


3-MeO-Ph 


2-indolyl 


77 


3-MeO-Ph 


5-indoIyl 


78 


3-MeO-Ph 


6-indolyl 


79 


2-Cl-Ph 


5-0. 2. 3-benzotriazolyl) 


80 


2-CI-Ph 


5-(2. 1. 3-benzoxadiazolyl) 



Table 4 




Co. 


B 


A 


Co. 


B 


A 


81 


3-MeO-Ph 


2-Th 


93 


2-Me0-Ph 


2-Th 


82 


3-F-Ph 


2-Th 


94 


2-F-Ph 


2-Th 


83 


3-Ci-Ph 


2-Th 


95 


2-Cl-Ph 


2-Th 


84 


3-N0 : -Ph 


2-Th 


96 


4-Me-Ph 


2-Th 


85 


3-Ms-Ph 


2-Th 


97 


4-CI-Ph 


2-Th 


86 


4-MeO-Ph 


2-Th 


98 


2-Me-Ph 


2-Th 


87 


4-F-Ph 


2-Th 


99 


3-Me-Ph 


2-Th 


88 


3-MeO-Ph 


3-Py 


100 


2-MeO-Ph 


3-Py 


89 


3-F-Ph i 


3-Py 


101 


2-Me-Ph 


3-Py 


90 


3-Ci-Ph 


3-Py 


102 


2-Cl-Ph 


3-Py 


91 


3-N0,-Ph 


3-Py 


103 


4-MeO-Ph 


3-Py 


92 


3-Ms-Ph 


3-Py 


104 


3-Me-Ph 


3-Py 
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Claims 

1 . Heteroaryl-substituted acryloylguanidine derivatives of the following general formula (I) and their salts. 



10 




is wherein ring A represents a 5-membered or 6-membered heteroaryi group which may optionally be substituted and 
may optionally be condensed with one or two benzene rings; ring B represents an optionally-substituted aryi group; 
and R 1 represents a hydrogen atom, a halogen atom, or a lower alkyl group optionally substituted by one or more 
halogen atoms. 

20 2. Heteroaryl-substituted acryloylguanidine derivatives and their salts as claimed in claim 1 , wherein the ring A is a 5- 
membered or 6-membered heteroaryi group which may optionally be substituted by one or more substrtuents 
selected from the members of the following group D and which may optionally be condensed with one or two ben- 
zene rings, and the ring B is an aryl group which may optionally be substituted by one or more substituents selected 
from the members of the following group E. Group D, Group E: A lower alkyl group optionally substituted by one or 

25 more halogen atoms, a lower alkenyl group, a lower alkynyl group, a cycloalkyi group, a lower alkoxy group, a lower 
alkoxy-lower alkoxy group, a lower alkoxycarbonyl-lower alkoxy group, a carboxyl-lower alkoxy group, an amino- 
lower alkoxy group, a mono- or di-lower alky I ami no-lower alkoxy group, a nitrogen-containing, saturated heterocy- 
clic group-substituted lower alkoxy group, a lower alkoxycarbonyl group, a carboxyt group, a halogen atom, a nitro 
group, a cyano group, an amino group, a mono- or di-lower alkylamino group, a lower alkanoyl group, a lower 

30 alkanoylamino group, a lower alkanoyl -lower alkylamino group, a lower alkanoyloxy group, a hydroxy! group, a mer- 
capto group, a lower alkylthio group, a lower alkylsulf inyl group, a lower alkylsulfonyl group, an aminosulfonyl group, 
a mono- or di-lower alkylaminosulfonyl group, a lower alkylsuHbnylamino group, a lower alkylsulfonyl-mono-lower 
alkylamino group, a carbamoyl group, a mono- or di-lower alkylaminocarbonyl group, a methylenedioxy group, an 
ethylenedioxy group, a propylenedioxy group, an optionally-substituted aryl group, an optionally-substituted aralkyl 

35 group, an optionally-substituted, 5-membered or 6-membered heteroaryi group, an optionally-substituted aryloxy 
group, and an optionally-substituted aralkyloxy group. 

3. Heteroaryl-substituted acryloylguanidine derivatives and their salts as claimed in claim 2, wherein the group D con- 
sists of a lower alkyl group optionally substituted by one or more halogen atoms, a lower alkenyl group, a lower alky- 

40 nyl group, a lower alkoxy group, a halogen atom, a nitro group, a cyano group, an amino group, a mono- or di-lower 
alkylamino group, a lower alkanoyl group, a lower alkanoylamino group, a lower alkanoyl -lower alkylamino group, a 
lower alkanoyloxy group, a hydroxyl group, a mercapto group, a lower alkylthio group, a lower alkylsulf inyl group, a 
lower alkylsulfonyl group, an aminosulfonyl group, a mono- or di-lower alkylaminosulfonyl group, a lower alkylsulf o- 
nylamino group, a lower alkylsuHonyl-mono-lower alkylamino group, a carbamoyl group, and a mono- or di-lower 

45 alkylaminocarbonyl group, and the group E consists of a lower alkyl group optionally substituted by one or more hal- 
ogen atoms, a lower alkenyl group, a lower alkynyl group, a cycloalkyi group, a lower alkoxy group, a lower alkoxy- 
lower alkoxy group, a lower aikoxycarbonyl-lower alkoxy group, a carboxy-lower alkoxy group, an amino-lower 
alkoxy group, a mono- or di-lower alkylamino-lower alkoxy group, a nitrogen-containing, saturated heterocyclic 
group-substituted lower alkoxy group, a lower alkoxycarbonyl group, a carboxyl group, a halogen atom, a nitro 

so group, a cyano group, an amino group, a mono- or di-lower alkylamino group, a lower alkanoyl group, a lower 
alkanoylamino group, a lower alkanoyl-lower alkylamino group, a lower alkanoyloxy group, a hydroxyl group, a mer- 
capto group, a tower alkylthio group, a lower alkylsulf inyl group, a lower alkylsulfonyl group, an aminosulfonyl group, 
a mono- or di-lower alkylaminosulfonyl group, a lower alkylsulfonylamino group, a lower alkylsulfonyl-mono-lower 
alkylamino groups, a carbamoyl group, a mono- or di-lower alkylaminocarbonyl group, a methylenedioxy group, an 

55 ethylenedioxy group, a propylenedioxy group, an aryl group, an aralkyl group, a 5-membered or 6-membered het- 
eroaryi group, an aryloxy group, and an aralkyloxy group. 

4. Heteroaryl-substituted acryloylguanidine derivatives and their salts as claimed in claim 3, wherein is a hydrogen 
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atom. 



5. Heteroaryl-substituted acryloylguanidine derivatives and their salts as claimed in claim 4, wherein the ring A is a 5- 
membered or 6-membered heteroaryl group which may optionally be substituted by one or more substrtuents 
selected from a lower aikyl group and a lower alkancyfamino group and which may optionally be condensed with 
one or two benzene rings; and the ring Bis a phenyl group which may optionally be substituted by one or more sub- 
stituents selected from a lower aikyl group optionally substituted by one or more halogen atoms, a lower alkoxy 
group, a lower alknxycarbonyi- lower alkoxy group, a nitrogen-containing, saturated heterocyclic group-substituted 
lower alkoxy group, a halogen atom, a nrtro group, a cyano group, an amino group, a hydroxy! group, a lower alkyl- 
sulfbnyl group, an aryl group, an aryloxy group and an aralkyloxy group, or is an unsubstrtuted naphthyl group. 

6. Heteroaryl-substituted acryloylguanidine derivatives and their salts as claimed in any one of claims 2 to 5. wherein 
the ring A is a 5-membered or 6-membered heteroaryl group selected from a pyridyl group, a thienyl group, a thia- 
zolyl group, a pyrrolyl group, a benzimidazolyl group and a pyrazinyl group. 

7. Heteroaryl-substituted acryloylguanidine derivatives and their salts as claimed in any one of claims 1 to 6. wherein 
the ring A and the ring B are cis-configured. 

8. A pharmaceutical composition comprising a heteroaryl-substituted acryloylguanidine derivative or its salt as 
claimed in claim 1 , and a pharmaceutically-acceptable carrier. 

9. The pharmaceutical composition as claimed in claim 8, which is an Na + /H + exchange inhibitor. 

1 0. The pharmaceutical composition as claimed in claim 9. which is used in prevention, treatment and diagnosis of dis- 
orders to be caused by the promotion of the activities of the NaW exchange, such as hypertension, arrhythmia, 
angina pectoris, cardiac hypertrophy, organopathy to be induced by ischemic-reperfusion. disorders to be induced 
by the depression of blood flow in organo-transplantation, myocardial infarction, recurrence of myocardial infarc- 
tion, ischemic organopathy, cell-proliferative disorders, arteriosclerosis, diabetic complications, cancer, vascular 
hypertrophy, tylosis and hypertrophy of tissues and organs, cardiofibrosis, pulmof ibrosis, hepatof ibrosis, renofforo- 
sis, renal glomerulosclerosis, protection of transplants, edema, cerebredema. chronic cardiopathy, cardiomyopathy, 
pulmonary embolism, acute and chronic nephropathy, cerebral infarction, chronic cerebrocirculation disorders, cra- 
nial nerves disorders, disorders caused by hyperglycemia, disorders as associated with insulin resistance, shocks 
inflammatory disorders, pneumonopathy. bronchopathy, osteoporosis, and acid-base balance disorders. 
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